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(54) SEALING MATERIAL COMPOSITION 

(57) The present invention relates to a sealing ma- 
terial composition comprising a novel resin composition 
and excellent not only in gas barrier properties but also 
in hot melt adhesive properties, in particular. It also re- 
lates to a sealing material made by using the above-men- 
tioned composition, in particular a sealing material for 
double glazing. The present invention can be accom- 



plished by using a sealing material composition which 
comprises an alkenyl group-terminated isobutylene- 
based polymer (A), a thennoplastic resin (B) and a com- 
pound (C) containing at least two hydrosilyl groups within 
the molecule thereof. 
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Description 

TECHNICAL FIELD 

5 [0001] The present Invention relates to a sealing material composition comprising a novel resin composition and 
excellent not only in gas banier properties but also in hot melt adhesive properties, in particular, it also relates to a 
sealing material made by using the above-mentioned composition. In particular a sealing material for double glazing. 

BACKGROUND ART 

fo 

[0002] A sealing material is a material showing high gas bamer performance and is used in various fields of application, 
for example as of in a glass sealing material, gaskets, caps for medical use. food packaging, interior and exterior 
decoration of cars, civil engineering and waterproof sheets. Among these, sealing materials (sealants) for double glazing 
have been the targets of enthusiastic development in recent years. 

ts [0003] Double glazing is a highly heat-insulating kind of glass and recent years has attracted attention from the energy 
saving viewpoint. Current double glazing species are mostly constructed by opposing at least two panes of glass to each 
other with metal spacers sandwiched therebetween to form a gap or hollow space. And, a primary sealing material is 
caused to occur between each pane and each aluminum spacer to isolate the hollow space from the open air, and the 
gap (depression) fomned by the periphery inside of each pane of glass and the outer circumferential surfaces of the 

20 spacers Is seated with a cold curing secondary sealing material, typically of the polysulfide or silicone type. 

[0004] So far. investigations and proposals have been made in the double glazing production processes for productivity 
improvement hence cost reduction, among others, by various means of simplification or automation. For example, a 
method has been proposed which uses spacers made of a resin composition containing a deslccant kneaded thereinto 
in lieu of aluminum spacers. 

25 [0005] However, in the case of double glazing in which such a cold curing sealing material is used, a long period of 
time is required for curing of the sealing material after double glazing manufacture, irrespective of the type of spacer 
species used. Therefore, it is a problem that the product cannot be shipped until completion of curing. ' 
[0006] From the double glazing cost reduction viewpoint, a method has been proposed which comprises using moldings 
of a resin with a desfccant kneaded thereinto as spacers and at the same time as sealing materials to produce double 

30 glazing without using any cold curing secondary sealing material (Japanese Kokoku Publication Sho61 -20501 ). However, 
the spacer resin described in Japanese Kokoku Publication Sho61 -20501 is insufficient in hardness and, with spacers 
made of such a resin alone, the shape of double glazing can hardly be maintained. 

[0007] Another kind of double glazing that is known uses sealing material spacers made of a material having a J IS A 
hardness of 95 and comprising an extrudable rigid resin, for example a vinyl chloride resin, a hot-melt butyl or a like 
35 thermoplastic resin, with a desiocant kneaded thereinto (Japanese Kokai Publication Hel07-17748). When this material 
is used as spacers or sealing materials for double glazing, however, the sealing portions and panes of double glazing 
are subjected to high stresses, so that the seal portion may be peeled off or at least one of the very double glazed panes 
may possibly be broken, for instance; this is a drawback. 

[0008] As a method of preventing double glazing from breaking, the method of producing double glazing using sealing 
40 material spacers made of a resin comprising a crystalline polyoleftn and a butyl rubber, without using any cold curing 
secondary sealing material has been proposed (Japanese Kokai Publication Hell 0-1 14552). However, this composition, 
in which a butyl rubber having cold flow characteristics is used as the main component, has a problem from the long- 
term durability viewpoint in certain fields of use. Namely, a prolonged period of use tends to result in peeling or deformation 
of the sealing portions. 

45 [0009] On the other hand, a method which comprises using a triblock copolymer composed of a block(s) consisting 
of isobutylene units and a block(s) consisting of aromatk: vinyl compound units as an elastic sealing material for double 
glazing (Intemational Publication WO 01/010969) and a sealing material for double glazing based on a themnoplastic 
elastomer composition comprising a dynamically crossllnked rubber phase dispersed in a continuous thennoplastic resin 
phase (Japanese Kokai Publication 2000-1 1 9537) have respectively been proposed. These compositions have high 

so gas barrier properties and have no cold flow characteristics, so that such sealing material deformations as encountered 
with the composition in whteh a butyl rubber is used as the main component, which is described in Japanese Kokai 
Publication Hell 0-1 14552, can be prevented. However, they are high in melt viscosity in the temperature range for hot 
melt adhesion thereof to glass panes, so that sufficient levels of bond strength can hardly be obtained and thus a problem 
arises from the long-temi durability viewpoint. Another drawback is that the sealing portions are subject to peeling. 

55 

SUMMARY OF THE INVENTION 

[0010] In the state of the art. that sort of double glazing in which any secondary sealing material is not used but a 
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single material is used as sealing material spacers and which satisfies all the requirements concerning such characteristics 

as life, retention of shape and moldabllity is not known. It is an object of the present invention to solve the problem of 

long period requirementf or curing after manufacture and provide a sealing material for double glazing capable of retaining 

their bonding strength and shape and showing high-level gas barrier properties for a long period of time. 

[001 1 ] The present Inventors made Intensive Investigations and, as a result, have conpleted to the present invention. 

[0012] Thus, the present invention relates to 

a sealing material composition 

which comprises an alkenyl group-tenminated isobutylene-based polymer (A), a themnoplastic resin (B) and a compound 
(C) containing at least two hydrosilyl groups within the molecule thereof. 
[0013] In a preferred embodiment thereof, the invention relates to 
the sealing material composition as mentioned above 

which further comprises a cariDon-carbon unsaturated bond-containing functional group-containing compound (D), which 
is different from the component (A). 

[001 4] In a prefen-ed embodiment thereof, the invention relates to the sealing material composition as mentioned above 
which further comprises at least one nitrogen atom-containing compound (E) selected from among amines, amides and 
carboxyltc add hydrazides. 

[001 5] In a prefen-ed embodiment thereof , the invention relates to the sealing material composition as mentioned above 
wherein the alkenyl group-terminated isobutylene-based polymer (A) is crosslinked by the compound (C) containing at 
least two hydrosilyl groups within the molecule thereof. 

[0016J In a prefen-ed embodiment thereof, the invention relates to the sealing material composition as mentioned above 
wherein the alkenyl group-temninated isobutylene-based polymer (A) is dynamically crosslinked by the compound (C) 
containing at least two hydrosilyl groups within the molecule thereof in the step of melt kneading with the themioplastic 
resin (B). 

[0017] In a preferred embodiment thereof, the invention relates to 

the sealing material composition as mentioned above 

which further comprises a tackifier resin (F). 

[0016] In a prefen-ed embodiment thereof, the Invention relates to 

the seating material composition as mentioned above 

which further comprises an inorganic filler (G). 

[0019] In a prefenned embodiment thereof, the invention relates to 

the sealing material composition as mentioried, above 

which further comprises a plasticizer (H). 

[0020] In a prefemed embodiment thereof, the invention relates to 

the sealing material composition as mentioned above 

which further comprises an alkoxysilane compound (I). 

[0021] In a preferred embodiment thereof, the invention relates to 

the sealing material composition as mentioned above 

which is at least onespecies selected from the group consisting of thennoplastic elastomers, polyethylene, polypropylene, 
ethylene-a-olefin copolymers, polyisobutylene, isobutylene-isoprene copolymers (butyl mbbers), chlorinated butyl, bro- 
minated butyl, isobutylene-(p-methylstyrene) copolymers, and brominated isobutylene-(p-methylstyrene) copolyrriers. 
[0022] In a preferred embodiment thereof, the invention relates to 
the sealing material composition as mentioned above 

wherein the themnoplastic elastomers are styrenic themioplastic elastomers and/or thermoplastic polyurethane elas- 
tomers. 

[0023] In a preferred embodiment thereof, the invention relates to 
the sealing material composition as mentioned above 

wherein the styrenic thennoplastic elastomer is an isobutylene-based block copolymer (81) composed of a polymer 
block (a) derived from an aromatic vinyl compound as the constituent monomer and a polymer block (b) derived from 
isobutylene as the constituent monomer. 

[0024] In a preferred embodiment thereof, the invention relates to 
the sealing material composition as mentioned above 

wherein the isobutylene-based block copolymer (81) is a trtolock copolymer composed of a polymer block (a) derived 
from an aromatte vinyl compound as the constituent monomer/a polymer block (b) derived from isobutylene as the 
constituent monomer/a polymer block (a) derived from an aromatic vinyl compound as the constituent monomer. 
[0025] In a preferred embodiment thereof, the invention relates to 
the sealing material composition as mentioned above 

wherein the isobutylene-based block copolymer (81) is a diblock copolymer composed of a polymer block (a) derived 
from an aromatic vinyl compound as the constituent monomer and a polymer block (b) derived from isobutylene as the 
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constituent monomer. 

[0026] In a prefenned embodiment thereof, the invention relates to 
the sealing material composition as mentioned above 

wherein the compound (C) is a polyorganohydrogenslloxane (CI) containing two hydrosilyl groups, on average, per 
5 molecule of the molecule thereof. 

[0027] In a preferred embodirnent thereof, the invention relates to . 
the sealing material composition as mentioned above 

wherein the polyorganohydrogensiloxane (CI) Is a polyorganohydrogensiloxane comprising 2 to 200 siloxane units. 
[0028] In a preferred embodiment thereof, the invention relates to 

fo the sealing material composition as mentioned above « .... 

wherein the carbon-carbon unsaturated bond-containing functional group-containing compound (D) further has at least 
one functional group selected from the group consisting of an epoxy group, alkoxy groups, radical polymerizable un- 
saturated groups, a cariDoxyl group, a carboxylic acid anhydride group, halogen atoms and alkoxysllyl groups. 
[0029] In a preferred embodiment thereof, the invention relates to 

75 the sealing material compositron as mentioned above 

wherein the carbon-carbon unsaturated bond-containing functional group-containing compound (D) is allyl glyddyl ether 
and/or monoallyt diglycidyl isocyanurate. 

[0030] In a preferred embodiment thereof, the invention relates to 
the sealing material composition as mentioned above 
2o wherein the nitrogen atom-containing compound (E) is at least one species selected from among dtearboxylic acid 
hydrazides. 

[0031] Further, the invention relates to 
a sealing material 

which comprises the sealing material composition mentioned above. Further, the invention relates to 
25 a seating material for double glazing 

which comprises the sealing composition mentbned above. 
[0032] Further, the invention relates to 
a spacer for double glazing 

which comprises the sealing material composition mentioned above. 

30 

Effects of the invention 

[0033] The sealing material connposWon of the Invention has good gas barrier properties and hot melt tackiness or 
adhesiveness and is a material excellent In durability and can be suitably used as a sealing material for double glazing, 
35 in particular. Further, the sealing material composition of the invention has an appropriate level of hardness, so that it 
can suitably be used as spacers for double glazing provided with a sealing material function. 

DETAILED DESCRIPTION OF THE INVENTION 



[0034] The sealing material composition of the invention relates to a sealing material composition which comprises 
an alkenyl group-tenninated isobutylene-based polymer (A), a thermoplastk: resin (B) and a compound (C) containing 
at least two hydrosilyl groups within the molecule thereof. As a result of employment of such composition, the sealing 
material composition of the invention has hot melt tackiness or adhesiveness and long-tenn adhesion retention charac- 
teristics. Therefore, it is suited for use as or in various sealing materials and further is excellent in gas barrier properties 
and has an appropriate level of hardness, so that it can be said to be a resin composition suited for use as a sealing 
material for double glazing, in particular. 

[0035] The term "alkenyl group-terminated isobutylene-based polymer (A)" as used herein means a polymer whose 
isobutylene content Is not lower than 50% by weight relative to the whole amount of the isobutylene-based polymer (A). 
The isobutylene content is preferably not lower than 70% by weight, more preferably not lower than 90% by weight. 
[0036] The monomer or monomers other than isobutylene in the isobutylene-based polymer (A) are not partfeulariy 
restricted provided that they are cationically polymerizable monomer components, and such monomers as aromatic 
vinyl compounds, aliphatic olefins, dienes. vinyl ethers, and p-pinene, among others, can be mentioned. These may be 
used each independently or in a combination of two or more species. 

[0037] As said aromatic vinyl compounds, there may be mentioned, among others, styrene, o-, m- or p-methylstyrene, 
a-methylstyrene, p-methylstyrene, 2.6-dimethylstyrene, 2.4-dimethylstyrene. a-methyl-o-methylstyrene, a-methyl-m- 
methylstyrene, a-methyl-p-methylstyrene, p-methyl-o-methylstyrene, p-methyl-m-methylstyrene, p-methyl-p-methylsty- 
rene, 2,4,6-trimethylstyrene, a-methyl-2,6-dimethylstyrene. a-methyl-2,4-dimethylstyrene, p-methyl-2.6-dimethylsty- 
rene, PHnethyl-2,4-dimethylstyrene. o-, m-, orp-chlorostyrene, 2.6-dichlorostyrene, 2,4-dichlorostyrene, a-chloro-o-chlo- 
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rostyrene, a-chloro-m-chlorostyrene, a-chloro-p-chlorostyrene, p-chloro-o-chlorostyrene, p-chloro-m-chlorostyrene, p- 
chioro-p-chlorostyrene, 2,4,6-trichlorostyrene, a-chloro-2,6-dichlorostyrene, a-chloro-2,4-dichlorostyrene, p-chloro-2.6- 
dichlorostyrene, p-chloro-2,4-dichlorostyrene, o-, m-, or p4-butylstyrene, o-, m-, or p-methoxystyrene, o-, m-. or p- 
chloromethylstyrene. o-, m-, or p-bromomethylstyrene, sllyl-substituted styrene derivatives, indene. vinyl naphthalene 
and the like. These may be used each independently or In combination two or more species. 

[0038] As said aliphatic olefins, there may be mentioned, among others, ethylene, propylene, 1-butene, 2-methyl-l - 
butene, 3-methyl-1-butene, pentene, hexene, cyclohexene, 4-methyl-1 -pentene, vinylcyclohexane, octane, norbornene 
and the like. These may be used each independently or in a combination of two or more species. 
[0039] As said dienes, there may be mentioned, among others, butadiene, isoprene, hexadiene, cyclopentadiene, 
cyclohexadiene, dicyclopentadiene. divinylbenzene, ethylidenenorbomene and the like. These may be used each inde- 
pendently or In a combination of two or more species. 

[0040] As said vinyl ethers, there may be mentioned, among others, methylvinylether, ethylvinylether, (n- or iso) 
propyivinylether. (n-, sec-, tert-, or iso) butyl vinylether, methylpropenylether. ethylpropenylether and the like. These may 
be used each independently or in a combination of two or more species. 

[0041] The molecular weight of the isobutylene-based polymer (A) is not particulariy restricted but. when expressed 
in temns of number average molecular weight, it is preferably 1 ,000 to 500,000. particularly preferably 5.000 to 200.000. 
When the number average molecular weight is lower than 1 ,000, there is a tendency for the tackiness or adhesiveness 
to be hardly displayed on the occasion of hot melt adhesion. When It exceeds 500.000, the flow tends to decrease in 
the step of hot melt adhesion. The term 'number average molecular weight" as used herein refers to the value expressed 
on the polystyrene equivalent basis as detemnined by gel permeation chromatography. 

[0042] The isobutylene-based polymer (A) can be produced by cationic polymerization of isobutylene alone or of 
isobutylene and another monomer. 

[0043] The alkenyl group, so referred to herein, is not particulariy restricted but may be any alkenyl group containing 
a carbon-carton double bond active in the hydrosilyiation reaction, which is to be described later herein, of the component 
(A) for accorrtplishing the object of the invention. As typical examples, there may be mentioned aliphatic unsaturated 
hydrocarbon groups such as vinyl, allyl, methylvinyl. propenyl, butenyl, pentenyl and hexenyl, and cyclic unsaturated 
hydrocariDon groups such as cyclopropenyl, cyclobutenyl. cyclopentenyl and cyclohexenyl. 

[0044] As the method of terminal alkenyl group Introduction to give the isobutylene-based polymer (A), there may be 
mentioned the method of introducing an unsaturated group into polymers which comprises reacting a polymer containing 
a functional group(s) such as a hydroxyl group(s) with an unsaturated group-containing compound, as disclosed in 
Japanese Kokai Publication Hei03-1 521 64 or Japanese Kokai Publication Hei07-304909. Further, for unsaturated group 
introduction into halogen atom-containing polymers, there may be mentioned, for example, the method based on the 
Friedel-Crafts reaction with an alkenyl phenyl ether, the method based on a substitution reaction with allyltrimethylsllane 
or the like In the presence of a Lewis acid, and the method comprising hydroxyl group Introduction by the Friedel-Crafts 
reaction with a phenol, further followed by the above-mentioned alkenyl group introduction reaction. Further, as disclosed 
in U.S. Patent No. 4,31 6.973, Japanese Kokai Publication Sho63-1 05005 and Japanese Kokai Publication Hel04-288309. 
it is also possible to effect unsaturated group introduction on the occasion of polymerization of the monomer ormonomers! 
Among them, the method of terminal aliyi group introduction by the substitution reaction of allyltrimethylsllane with a 
terminal chlorine atom of an isobutylene-based polymer is preferred from the viewpoint of reliability of introduction. 
[0045] The tenninal alkenyl group content of the isobutylene-based polymer (A) is preferably at least 0.2 per molecule, 
more preferably at least 1 per molecule. When such content is lower than 0.2. the reaction with the compound (C), which 
is to be described later herein, will proceed only to an insufficient extent, so that the melt viscosity at elevated temperatures 
will lower, with the result that the shape of the composition cannot be retained in some instances on the occasion of hot 
melt adhesion to substrates such as glass panes. 

[0046] The content of the isobutylene-based polymer (A) may vary depending on the other components used in 
combination, hence cannot be generally specified. Preferably, however, that content is not lower than 10% by weight, 
more preferably not lower than 20% by weight on the sealing material composition. At levels lower than that value, the 
tackiness or adhesiveness will be low and, further, the gas bamer properties tend to deteriorate. 
[0047] The themnoplastic resin (B) is not particulariy restricted but may comprise at least one species selected from 
the group consisting of plastics, rubbers and thermoplastic elastomers. 

[0048] As the plastics, there may be mentionied. for example, polyolefins such as polypropylene and polyethylene, 
polystyrene, acrylonitrile-butadiene-styrene (ABS) copolymers, methyl met h aery late-butadiene-sty re ne (MBS) copoly- 
mers, acryfics, polyurethanes, polyvinyl chloride, polyesters and polyamides. Among these, polyethylene, polypropylene 
and polyethylene-a-olefin copolymers, which can flow at lower temperatures and show high gas bamer properties, are 
prefemed. As examples of the polyethylene-a-olefin copolymers, there may be mentioned ethylene-propylene copoly- 
mers, ethylene-butene copolymers, ethylene-hexene copolymere, ethylene-octene copolymers, ethylene-vinyl acetate 
copolymers, ethylene-ethyl acrylate copolymers and ethylene-vinyl alcohol copolymers, among others. 
[0049] As the rubbera, there may be mentioned, for example, polyethers, polybutadiene, natural mbber species. 
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polyisobutylene, isobutylene-isoprene copolymers (butyl rubbers), chlorinated butyl, brominated butyl, isobutylene-(p- 
methylstyrene) copolymers, brominated isobutyiene-(p-methylstyrene) copolymers, chloroprene rubbers and ethylene- 
propylene mbbers, among others. Preferred among these from the gas banier property viewpoint are polyisobutylene, 
isobutylene-isoprene copolymers (butyl rubbers), chlorinated butyl, brominated butyl, isobutylene-(p-methylstyrene) co- 
polymers and brominated !sobutylene-(p-methylstyrene) copolymers. 

[0050] As the thermoplastic elastomers, there may be mentioned, for example, styrenic thermoplastic elastomers 
which are block copolymers composed of a polystyrene bloclc(s) and a polybutadiene and/or polyisoprene block(s), 
olefinic thermoplastic elastomers consisting of a potyolefin component such as polypropylene and a rubber component 
such as an ethylene-propylene rubber, vinyl chloride-based thermoplastic elastomers comprising crystalline or noncrys- 
talline polyvinyl chloride, thermoplastic polyurethane elastomers which are block copolymers composed of a polyurethane 
block(s) and a polyether block(s) or the like, thermoplastic polyester elastomers which are block copolymers composed 
of a polyester block (s) and a polyether block (s) or the like, and thermoplastic polyamlde elastomers which are block 
copolymers composed of a polyamide block (s) and a polyether block (s) or the like. Among these themrioplastic elas- 
tomers, styrenic thermoplastic elastomers and thermoplastic polyurethane elastomers are particulariy preferred in view 
of their softening point and hot melt tackiness or adhesiveness to the glass surface. These may be used singly or two 
or more of them may be used in combination. 

[0051] The styrenic themrioplastic elastomers are not particularly restricted but iriciude, among others, conjugated 
diene-based block copolymers composed of a polymer block(s) derived from an aromatic vinyl compound as the con- 
stituent and a polymer block(s) derived from a conjugated diene as the constituent, hydrogenated conjugated diene- 
based block copolymers composed of a polymer block(s) derived from an aromatic vinyl compound as the constituent 
and a polymer block derived from a hydrogenated conjugated diene as the constituent, and isobutylene-based block 
copolymers (hereinafter refen-ed to as "isobutylene-based block copolymers (B1 )") composed of a polymer block (s) (a) 
derived from an aromatic vinyl compound as the constituent and a polymer block(s) (b) derived from Isobutylene as the 
constituent. Most preferred among them are isobutylene-based block copolymers (B1) from the gas barrier property 
viewpoint, in particular. 

[0052] As the polymer block derived from a conjugated diene as the constituent, there may be mentioned, for example, 
polybutadiene blocks, polyisoprene blocks, and blocks derived from a combination of butadiene and isoprene, among 
others. As the polymer block derived from a hydrogenated conjugated diene as the constituent, there may be mentioned 
partially hydrogenated conjugated diene polymer blocks and totally hydrogenated conjugated diene polymer blocks (e.g. 
ethylene-butylene copolymer blocks, ethylene-propylene copolymer blocks), among others. As the aromatic vinyl com- 
pound, there may be mentioned ones comprising at least one monomer selected from the group consisting of styrene, 
a-methylstyrene, p-methylstyrene and indene. From the cost viewpoint, styrene, a-methytstyrene or a mixture of these 
Is preferred. 

[0053] Amongthe styrenic thermoplastic elastomers, Isobutylene-based block copolymers (B1 ) are prefen^d from the 
hot melt workability, high temperature shape retention and molecular weight controllability viewpoint The structure 
thereof is not particularly restricted but, for example, block copolymers, diblock copolymers, triblock copolymers, multi- 
block copolymers and the like having a straight chain, branched chain, star-shaped or other structure can all be selected. 
As block copolymers prefen-ed from the balanced physical property viewpoint, there may be mentioned, among others, 
triblock copolymers composed of a polymer block (b) derived from an aromatk: vinyl compound as the constituent, a 
polymer block (b) derived from isobutylene as the constituent and a polymer block (a) derived from an aromatic vinyl 
compound as the constituent, in that order, diblock copolymer composed of a polymer block (a) derived from an aromatic 
vinyl compound as the constituent and a polymer block (b) derived from isobutylene as the constituent, and star-shaped . 
block copolymers having at least three arms each composed of a polymer block (a) derived from an aromatic vinyl 
compound as the constituent and a polymer block (b) derived from isobutylene as the constituent, and triblock copolymers 
and diblock copolymers are particulariy prefenBd. It is possible to use these either singly or in combination of two or 
more species so that the desired physical properties and hot melt workability may be obtained. 
[0054] The aromatic vinyl compound constituting the polymer block (a) is not particularly restricted but a compound 
containing an aromatic ring and a cation polymerizable carijon-carbon double bond is prefen^ed for the production of 
copolymers with a polymer block (b). As such compound, there may be mentioned, for example, styrene, p-methylstyrene, 
a-methylstyrene, p-chlorostyrene, p-tert-butylstyrene, p-methoxystyrene, p-chloromethylstyrene, p-bromomethylsty- 
rene, sllyl group-substituted styrene species and Indene, among others. These may be used singly or two or more of 
them may be used in combination. Prefen-ed among them is at least one species selected from the group consisting of 
styrene, a-methylstyrene, p-methylstyrene and indene. From the cost viewpoint, the use of styrene, a-methylstyrene, 
or a mixture of these is particulariy prefen'ed. 

[0055] The polymer block (a) may contain a monomer other than the aromatic vinyl compound or may not contain any 
such monomer. In cases where the polymer block (a) contains a monomer other than the aromatic vinyl monomer, the 
content of the aromatic vinyl compound in the whole polymer block (a) is preferably not lowerthan 60% by weight, more 
preferably not lower than 80% by weight. When the aromatic vinyl compound content In the whole polymer block (a) is 
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not higher than 60% by weight, the cohesive force of the polymer block (a) unfavorably decreases. The monomer other 
than the aromatic vinyl compound In the polymer block (a) is not parttculariy restricted but may be any of those monomere 
which can be cationlcally polymerizable with the aromatic vinyl compound, including, for example, isobutylene. aliphatic 
olefins, dienes. vinyl ethers and p-plnene, among others. These may be used singly or two or more of thern may be 
used In combination. 

[0056] The molecular weight of the polymer block (a) derived from an aromatic vinyl compound as the constituent is 
not particularly restricted but is preferably not higher than 30. 000 as expressed in terms of number average molecular 
weight. When such number average molecular weight requirement is satisfied, materials which are hot melt workable 
(naniely low in melt viscosity upon heating to elevated temperatures) can be obtained. When the number average 
molecularweight is not lower than 30. 000. the conresponding block copolymer is hardly melted even at elevated tem- 
peratures, hence hot melt working thereof is difficult. 

[0057] The number average molecular weight of the polymer block (a) is further preferably not lower than 1 . 000 but 
not higher than 20.000. When the number average molecular weight of the polymer block (a) is excessively* low, the 
fluidity at around room temperature rises and the cold flow properties appear, tending to produce a problem from the 
IS shape retention viewpoint. The polymer block (b) constituting the isobutylene-based block copolymer (B1) to be used 
according to the invention is a polymer block derived from isobutylene as the constituent 

[0058] The molecular weight of the polymer block (b) is not particularly restricted but is preferably adjusted so that the 
teobutylene-based block copolymer (B1) as a whole may acquire such a preferred number average molecular weight 
value as described later herein. 
20 [0059] The polymer block (b) may contain a monomer other than isobutylene or may not contain isobutylene. In cases 
where it contains a monomer otherthan isobutylene, the content of isobutylene in the whole polymer block (b) Is preferably 
not lower than 60% by weight, more preferably not lower than 80% by weight The monomer other than isobutylene in 
the polymer block (b) is not particularty restricted but may be any of those monomers cationically polymerizable with 
isobutylene, including, for example, such monomers as the above-mentioned aromatic vinyl compounds, aliphatic olefins. 
25 dienes, vinyl ethers and p-pinene. These may be used singly or two or more of them may be used in combination. 

[0060] The proportion between the polymer block (a) derived from an aromatic vinyl compound.as the constituent and 
the polymer block (b) derived from Isobutylene as the constituent in the isobutylene-based block copolymer (Bl ) is not 
particularly restricted but, from the viewpoint of a balance between the gas barrier properties and hot mett properties, 
the weight ratio polymer block (a) .polymer block (b) is preferably 5: 95 to 40: 60. more preferably 10:90 to 40:60. 
[0061 ] The molecular weight of the isobutylene-based block copolymer (B1 ) is not particularly restricted, either. From 
the hot melt adhesion and workability viewpoint, however. It Is preferably 3. 000 to 500. 000. more preferably 5, 0.00 to 
300. 000. as expressed in terms of number average molecularweight When the number average molecular weight of 
the isobutylene-based block copolymer (Bl ) Is lower than the above range, the flowablllty at around room temperature 
will become high and, accordingly, defomriation will readily occur. When, on the other hand. It Is higher than the above 
range, the flowability at elevated temperatures will become insufficient and the hot melt workability tends to become 
inferior.. 

[0062] The method of producing the Isobutylene-based block copolymer (Bl ) is not particularty restricted but any of 
the polynnerizatron methods known in the art can be used. For obtaining a stmcturally controlled block copolymer, 
however, it is preferable to polymerize a monomer component derived from isobutylene as the constituent and a monomer 
component derived from an aromatic vinyl compound as the constituent in the presence of a compound represented by 
the general formijia (1 ) : 

(CRiR2X)nR3 (1) 

45 [wherein X represents a substituent selected from the group consisting of halogen atoms, alkoxyl groups containing 1 
to 6 carbon atoms and acyloxy groups containing 1 to 6 cart)on atoms. Ri. R2 and R3 each independently represents a 
hydrogen atom, an aliphatic hydrocartDon group or an aromatic hydrocart)on group, and R1, R2 and R3 may be the same 
or different, and n represents a natural number of 1 to 6]. 

[0063] As the halogen atoms mentioned above, there may be mentioned chlorine, fluorine, bromine and Iodine, among 
50 others. The above-mentioned alkoxyl groups containing 1 to 6 carbon atorns are not particularly restricted but include, 
for example, methoxy. ethoxy. n- or isopropoxy groups and so forth. The above-mentioned acyloxy groups containing 
1 to 6 cart)on atoms are not particulariy restricted but include, for example, acetyloxy and propionyloxy groups. The 
above-mentioned aliphatic hydrocart5on groups are not particularty restricted but include, among others, methyl, ethyl 
andn- orisopropyl groups.The above-mentioned aromatic hydrocart)on groups are not particulariy restricted but includes. 
S5 among others, phenyl and methylphenyl groups. 

[0064] The compound represented by the generalfomnula (1 ) senses as an initiator and presumably forms a cart>ocation 
in the presence of a Lewis acid or the like, which serves as an initiation site for cationic polymerization. As examples of 
the compound of general fonnula (A) to be used in the practice of the invention, there may be mentioned, among others. 
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such compounds as those given below. 

(1-Chloro-1-methylethyl) benzene [C6H5C(CH3)2CI], 1,4-bis(1-chloro-1-methylethyI)ben2ene [1 ,4-CI(CH3)2CC6H4C 
(CH3)2CI], 1 .3-bis(l -chloro-1 -methylethyl)benzene [1 ,3-CI(CH3)2CC6H4C{CH3)2CI], 1 ,3,5-tris(1 -chloro-1 -methylethyl) 
benzene [1 ,3,5-(CIC(CH3)2)3C6H3] and 1 ,3-bis(l -chloro-1 -methylethyI)-5-(tert-butyl)benzene [1 ,3-(C(CH3)2CI)2-5-(C 

5 (CH3)3)C6H3l. 

[0065] Among these, (1 -chloro-1 -methylethyl)benzene [C6H5C(CH3)2CI], bis(1 -chloro-1 -methylethyl)ben2ene [CgH4 
(C(CH3)2CI)2)andtris(1-chloro-1-nnethylethyl)benzene[(CIC(CH3)2)3CgH3] are particulariy preferred. [(1 -Chloro-1 -meth- 
ylethyl)benzene is also called (a-chlorolsopropyl)ben2ene. (2-chloro-2-propyl)ben2ene or cumyl chloride, bis{l-chloro- 
1-methylethyl)benzene is also called bis(a-chloroisopropyi)benzene, bis(2-chloro-2-propyl)benzene ordicumyl chloride, 
10 end tris(1 -chloro-1 -nnethylethyl)benzene is also called tris(a-chloro!sopropyl)benzene, tri8(2-chloro-2-propyl)benzene 
or tricunnyl chloride.] 

[0066] On the occasion of the production of the isobutylene-based block copolymer (B1) by polymerization, a Lewis 
acid catalyst may further be caused to coexist. Such Lewis acid catalyst may be any of those which can be used in 
cationic polymerization; thus, metal halides such as TiCU. TiBr4, BCI3, BF3, BFg.QEtg, SnC^, SbClg, SbPg, WClg, TaClg, 

15 VCI5, FeClg, ZnBr2. AICI3 and AlBr3; and organometal halides such as EtsAICI, Me2ALCI and EtAICl2 can be suitably 
used. Ainong them, TICI4, BCI3 and SnC|4 are preferred in view of their ability as catalysts and their ready commercial 
availability. The level of use of the Lewis acid is not particularly restricted but can be selected according to the polym- 
erization characteristics of the monomers employed and/or the polymerization concentration, among others. Generally, 
the Lewis acid can be used at levels of 0.1 to 100 mole equivalents, preferably 1 to 50 mole equh^alenits, relative to the 

20 compound represented by the general formula (1 ). 

[0067] In polymerizing the isobutylene-based block copolymer (81 ), an electron donor component may further be used 
according to need. This electron donor component is considered to be effective in stabilizing the growing carbocations 
on the occaston of cationic polymerization and, when such an electron donor is added, a structurally controlled polymer 
with a narrow molecular weight distribution is formed. The electron donor component to be used is not particularly 

25 restricted but includes, for example, pyridines, amines, amides, sulfoxides, esters, and metal compound containing a 
metal atom-t>ound oxygen atom(s), among others. 

[0068] The polymerization for producing the isobutylene-based block copolymer (B1 ) can be earned out in an organic 
solvent according to need, and any organic solvent that will not essentially disturb the cationic polymerization, without 
any particular restriction. More specifically, there may be mentioned, among others, halogenated hydrocarbons such as 

30 methyl chloride, dichloromethane, chloroform, ethyl chloride, dichloroethane, n-propyl chloride, n-butyl chloride and 
chlorobenzene; benzene and alkylbenzenes such as toluene, xylene, ethylbenzene, propylbenzene and butylbenzene; 
straight chain aliphatic hydrocarbons such as ethane, propane, butane, pentane, hexane, heptane, octane, nonane and 
decane; branched aliphatic hydrocarbons such as 2-methylpropane, 2-methylbutane, 2,3,3-trlmethylpentane and 2,2,5- 
trimethylhexane; cyclic aliphatic hydrocarbons such as cyclohexane. methylcyclohexane and ethylcyclohexane; and 

35 paraffin oils derived from petroleum fractions by purification by hydrogenation. 

[0069] These solvents are used either singly or in combination of two or more of them considering, from the balance 
viewpoint, the polymerization characteristics of the monomers to constitute the isobutylene-based block copolymer (B1 ) 
and the solubility and other properties of the polymer to be fomied. Considering the viscosity of the polymer solution to 
be obtained and the ease in removing heat, the amount of the solvent to be used is determined so that the polymer 

^ concentration may amount to 1 to 50% by weight, preferably 5 to 35% by weight. 

[0070] In actually carrying out the polymerization, the respective components are mixed up with cooling, for example 
at a temperature not lower than -1 00*^0 but lower than O^C. A particulariy preferred temperature range for balancing the 
energy cost against the stability of polymerization is -30'*C to -80**C. The above polymerizaition reaction may be carried 
out in a batchwise (batchwise or semibatchwise) manner, or may be earned out while feeding the components necessary 

45 for the polymerization reaction continuously to the polymerization vessel. 

[0071] Forthe purpose of improving the tackiness or adhesiveness of the composition of the invention to glass panes, 
and the like purposes, thenmoplastic resins containing one or more of various functional groups within the molecular 
chain or at the molecular chain tenminus ortermini can be used as the themioplastic resin (B). As the functional groups, 
there may be mentioned, for example, an epoxy group, a hydroxyl group, an amino group, aminoalkyl groups, ether 

50 groups such as alkoxyl groups, a carisoxyl group, ester groups such as alkoxycarbonyl and acyioxy groups, amide groups 
such as a carbamoyl group and alkylcarbomoyi and acylamino groups, acid anhydride groups such as a maleic anhydride 
group, silyl groups, an allyl group and a vinyl group, among others. The thermoplastic resin (B) may contain only one 
• species or two or more species of the functional groups mentioned above. 

[0072] Either one single species or a combination of two or more these species of themnoplastic resin (B) can be used, 

55 irrespective whether it or they belongs or belong to the category of plastics, rubbers or themoplastic elastomers. The 
level of addition thereof is not particulariy restricted but preferably is 1 to 300 parts by weight, more preferably 1 0 to 200 
parts by weight, per 1 00 parts by weight of the isobutylene-based copolymer (A). 

[0073] The compound (C) is a compound containing at least two hydrosilyl groups within the molecule thereof. The 
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phfBse "containing at least two hydrosilyl groups within the molecule thereof as used herein nneans that the compound 
contains 2 or more hydrosilyl groups, on an average, per molecule. In cases where two hydrogen atoms are bound to 
one and the same silicon atom, they are calculated as two silicon atom-bound hydrogen atoms (hydrosilyl groups). 
[0074] It is desirable that one or more of these hydrosilyl groups be chemically bound to a temninal alkenyl group{s) 

5 of the Isobutylene-based copolymer (A) and/or the compound (D) having a carbon-cart)on unsaturated bond-containing 
functional group, which is to be described later herein, as a result of the hydrosilylatlon reaction. It Is particularly desirable 
that one hydrosilyl group be bound to a temriinal alkenyl group of the isobutylene-based copolymer (A) and another 
hydrosilyl group be bound to the carbon -carbon unsaturated bond-containing functional group-containing compound (D) 
to be described later herein. In such a mode of bonding, the resulting composition is provided with a satisfactoiy level 

10 of adhesion durability.^ 

[0075] As a prefen-edtype of the compound (C) containing, on an average, at least two hydrosilyl groups per molecule, 
there may be mentioned polyorganohydrogensiloxanes (C1 ) containing, on an average. 2 or more hydrosilyl groups per 
molecule. The number of slloxane units in the polyorganohydrogensiloxanes (CI ) is preferably 2 to 500, more preferably 
2 to 200. When the number of slloxane units exceeds 500. the polysiloxanes become highly viscous and are dispersed 

15 in the Isobutylene-based polymer (A) only to an insufficient extent and, accordingly, the reaction readily proceeds inho- 
mogeneousfy. 

[0076] As the siioxane units to be employed in the practice of the invention, there may be mentioned those represented 
by the following general fomnula (2) to (4). Among them, those of general fomriula (3) contain a hydrosilyl group. 

20 [Sm%0] (2) 

[si(H)(R2)0] (3) 

[Si(R2)(R3)0] (4) 

25 

[0077] Usable as the polyorganohydrogensiloxanes (CI ) containing 2 or more hydrosilyl groups and containing 2 to 
500 siioxane units are such compounds as linear polysiloxanes represented by tfie following general fomiula (5) or (6): 



30 



35 




40 



45 




(In the above fonnulas. and R2 each independently represents an alkyi group containing 1 to 18 carbon atoms, an 
aryl group containing 6 to 1 8 carbon atoms, a halogenated alkyI group containing 1 to 1 8 carbon atoms, a halogenated 
aryl group containing 6 to 1 8 carbon atoms, an alkoxy group containing 1 to 6 carbon atoms, an aryloxy group containing 
6 to 10 carbon atoms or a chlorine atom, R3 represents an alkyl group containing 1 to 18 carbon atoms, an aryl group 
containing 6 to 18 carbon atoms, a halogenated alkyl group containing 1 to 1 8 carbon atoms, a halogenated aryl group 
containing 6 to 18 cartaon atoms, an alkoxy group containing 1 to 6 carbon atoms, an aryloxy group containing 6 to 1 0 
carbon atoms, a chlorine atom or an aralkyi group containing 7 to 1 8 cariDon atoms, and a, b and c respectively represent 
integers satisfying the relations a^O, b^2, c^O, 2!£a + b + c£ 500.) Also usable are such compounds as cyclic 
polysiloxanes represented by the following general formula (7) : 
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r2 N 
Si — O 




C7) 



(In the formula. R"* and R2 each independently represents an alkyi group containing 1 to 1 B carbon atoms, an aryl 
group containing 6 to 18 carbon atoms, a halogenated alkyI group containing 1 to 18 carbon atoms, ahalogenated aryl 
group containing 8 to 10 carbon atonns, an alkoxy group containing 1 to 6 carbon atonrts. an aryloxy group containing 
6 to 10 carbon atoms or a chlorine atom, represents an alkyI group containing 1 to 18 carbon atoms, an aryl group 
containing 6 to 18 carbon atoms, a halogenated alkyI group containing 1 to 1 8 carbon atoms, a halogenated aryl group 
containing 6 to 18 carbon atoms, an alkoxy group containing 1 to 6 carbon atoms, an aryloxy group containing 6 to 1 0 
carbon atoms, a chlorine atom or an aralkyi group containing 7 to 1 8 carbon atoms, and a, b and c respectively represent 
integers satisfying the relations a^O, b^2, c^O, 2^a + b + c^ 500.) 

[0078] When, in the general fonmulas (2) to (7), R\ R2 and/or R^ is an alkyI group containing 1 to 18 carbon atoms, 
there may be mentioned, for example, methyl, ethyl, n-propyl, isopropyl, n-butyl, tert-butyl, n-pentyl, cyclohexyl, n-octyl, 
nonyl. undecyl and heptadecyl groups, among others. When, in the general fonnulas (2) to (7), R1, R2 and/or R3 is an 
aryl group containing 6 to 18 carbon atoms, there may be mentioned, for example, phenyl, p-methylphenyl. p-methox- 
yphenyi and p-tert-butylpehenyl groups, among others. 

[0079] When, In the general formulas (2) to (7), R\ R2 and/or R3 is a halogenated alkyI group containing 1 to 18 
carbon atoms, each halogen atom is preferably F, CI or Br. As such group, there may be mentioned, for example, 
chloromethyl, fluoromethyl, 2-chloroethyl, 1 ,1 ,2,2,2-pentafluoroethyl and 3,3,3-trlfluoropropyl groups. When, in the gen- 
eral fonnulas (2) to (7), R*", R2 and/or R3 Is a halogenated aryl group containing 6 to 10 cart)on atoms, each halogen 
atom is preferably F, CI or Br. Thus, for example, there may be mentioned p-chlorophenyl, nvchlorophenyi, m-chloro- 
p-methylphenyl and m-chloro-p-methoxyphenyl groups, among others. 

[0080] When, in the general fomnulas (2) to (7), R^ R2 and/or R^ is an alkoxy group containing 1 to 6 carbon atoms, 
there may be mentioned, for example, methoxy. ethoxy. n-propoxy. isopropoxy, n-butoxy, n-pentyioxy, n-hexyloxy, 
cyclopentyloxy, cydohexyloxy, 2-methoxyethoxy and 2-ethoxyethoxy groups. When, in the general fomnulas (2) to (7), 
R^ R2 and/or R3 is an aryloxy group containing 6 to 10 carbon atoms, there may be mentioned, for example, phenoxy, 
p-methylphenoxy, p-methoxyphenoxy, p-chlorophenoxy and m-chlorophenoxy groups, among others. 
[0081] When, in the general formulas (4) to (7), R3 is an aralkyi group containing 7 to 1 8 carbon atoms, there may be 
mentioned, for example, benzyl, phenylethyl, phenylpropyl, 1-phenyl-1-methylethyl and 4-methylphenylethyl groups, 
among others. 

[0082] The compound (C) containing at least two hydrosilyl groups within the molecule thereof which is to be used in 
the practice of the Invention is preferably the one showing good compatibility with the isobutylene-based polymer (A) 
and other components or showing good dispersion stability in the system. A plurality of species of the compound (C) 
may also be used in combination. The compound (C) may further comprise a compound other than the hydrosilyl group- 
containing compound. 

[0083] For obtaining a high level of rubber elasticity suited as a sealing material, it is desirable that the compound (C) 
contain three or more hydrosilyl groups in each molecule thereof. In this case, a sufficient crosslink network growth can 
be attained owing to the hyd rosily lation reaction to be described later herein. When, in this manner, the crosslinking 
reaction is carried out efficiently using a compound containing three or more hydrosilyl groups within each molecule, the 
content of the compound containing at least three hydrosilyl groups in the whole hydrosilyl group-containing compound 
(C) Is preferably not less than 10% by weight 

[0084] The isobutylene-based polymer (A) and the compound (C) can be mixed in an arbitrary ratio. From the hydros- 
ilylation reaction viewpoint, however, the mole ratio of the alkenyl group in the isobutylene-based polymer (A) to the 
hydrosilyl group in the compound (C), namely the ratio (alkenyl group/hydrosilyl group), is preferably within the range 
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of 0.01 to 10. more preferably 0.03 to 5. When the mole ratio is higher than 10, the hydrosilylation reaction becomes 
Insufficient and the strength and adhesion of the sealing material composition readily decrease. When it is lower than 
0.01 , active hydrosilyl groups remain abundantly in the composition and cracks and voids are readily formed and there 
is a tendency toward failure to obtain a unifomn and tenacious composition. 

[0085] In the sealing material composition of the invention, It Is prefen^d from the shape retention at elevated tem- 
peratures that the isobutylene-based polymer (A) be crosslinked by hydrosilylation with the compound (C) . As for the 
crosslinking by hydrosilylation with the compound (C), the isobutyiene-based polymer (A) may be eitherpartly crosslinked 
or wholly crosslinked. 

[0086] The crosslinking of the isobutylene-based polymer (A) by hydrosilylation with the compound (C) may be carried 
out in any stage. From the viewpoint of the rigidity and rubberlike elasticity of the composition, however, the crosslinking 
is preferably can-ied out dynamically in the step of melt kneading with the thenmoplastic resin (B). 
[0087] In the practice of the invention, the hydrosilylation reaction (crosslinking) between the compound (C) and the 
isobutylene-based polymer (A) and/or the compound (D) to be described later herein proceeds upon mixing up them 
and heating. For allowing the reaction to proceed more rapidly, however, a hydrosilylation catalyst can be added as a 
reaction catalyst. Such hydrosilylation catalyst is not particulariy restricted but may be, for example, a radical initiator 
such as an organic peroxide or azo compound, or a transition metal catalyst 

[0088] The organic peroxide is not particulariy restricted but includes, for example, dialkyi peroxides such as di-tert- 
butyl peroxide, 2.5-dimethyl-2,5-dl(tert-butylperoxy)hexane. 2,6-dimethyl-2,5-di(tert-butylperoxy)-3-hexyne. dicumyl 
peroxide, tert-butyl cumyl peroxide and a.a'-bis(tert-butylperoxy)isopropylben2ene. acyl peroxides such as benzoyl 
peroxide, p-chlorobenzoyi peroxide, m-chlorobenzoyi peroxide. 2,4-dichlorobenzoyl peroxide and lauroyi peroxide, per- 
acid esters such as tert-butyl periaenzoate. peroxydicarbonates such as diisopropyl peroxydicarbonate and di-2-ethyl- 
hexyl peroxydicarbonate, and peroxyketals such as 1.1-di(tert-butylperoxy)cyclohexane and 1,1-di(tert-butylperoxy)- 
3.3,5-trimethylcyclohexane, among others. 

[0089] The azo compound is not partbularty restricted but includes, for example. 2,2'-a2obisisobutyronftrile, 2,2'- 
azobis-2-methylbutyronitrile. 1 , V-azobis-l -cyclohexanecarbonitrile, 2,2'-azobis(2.4-dimethylvaleronitrile) and 2,2'-a2oi- 
sobutyrovaleronltrile, among others. 

[0090] The transition metal catalyst is not particulariy restricted but includes, for example, platinum as a simple sub- 
stance, solid platinum earned on such a support as alumina, silica or cartoon black, chioroplatinic acid, complexes of 
chloroplatinicacid with alcohols, aldehydes, ketones or the like, platinum-olefin complexes, and.platinum-allylsiloxanes 
such as platinum(0)-diallyltetramethyldisiloxane complex, among others. As catalysts other than platinum compounds, 
there may be mentioned RhCKPPhgjg. RhClg, RuClg, IrClg. FeClg. AICI^. PdClg-HgO, NiCI^ and TiC^. among others! 
These catalysts may be used singly or two or more species thereof may be used in combination. Among these, platinum- 
allylslloxanes are the most prefen-ed from the compatibility and reaction efficiency viewpoint. 

[0091 ] The level of addition of the hydrosilylation catalyst is not particulariy restricted but recommendably Is within the 
range of 10" "» to 10-e mole, preferably within the range of 10-2 to 10'7 mole, with the sum of the number of moles of 
alkenyl group in the isobutylene-based polymer (A) and/or of the cariaon-carbon unsaturated bond in the compound (D) 
being taken as 1 mole. At levels lower than 10-e mole, there is a tendency for the hydrosilylation reaction to hardly 
proceed to a sufficient extent Further, since the hydrosilylation catalyst is expensive, it is not preferable to use it at levels 
exceeding 1 0'"* mole. 

[0092] In the sealing material composition of the invention, there may be further incorporated an appropriate amount 
of acartjon-carbon unsaturated bond-containing functional group-containing compound (D) different from the component 
(A) for improving the retention of adhesion to such substrates as glass panes. 

[0093] Like in the case of the reaction of the alkenyl group in the above-mentioned isobutylene-based polymer (A) 
with the hydrosilyl group in the compound (C). the cartjon-caibon unsaturated bond-containing function group-containing 
compound (D) is preferably in a chemically bound state as a result of the hydrosilylation reaction with the hydrosilyl 
group in the hydrosilyl group-containing compound (C). The compound (D) is not particulariy restricted but may be any 
compound containing one cartJon-cariDon double bond reactive with the hydrosilyl group in each molecule. Preferably, 
it contains no other constituent elements than C. H. N, O, S and a halogen atom(s) . The site of binding of the cartDon- 
cartDon double bond reactive with the hydrosilyl group is not particulariy restricted but may occur at any site in the molecule. 
[0094] The compound (D) may be classified as a polymeric compound or a monomeric compound. Usable as the 
polymeric compound are, for example, polyslloxane type, polyether type, polyestertype. polyarylate type, polycarbonate 
type, saturated polymeric hydrocarbon type (other than polyisobutylene type), unsaturated polymeric hydrocarbon type, 
polyacrylic ester type, polyamide type, phenolformaldehyde polymer (phenol resin) type and polyimide type compounds! 
[0095] As the monomeric compound, there may be mentioned, for example, aromatic hydrocarbon type, such as * 
phenolic type, bisphenol type, benzene and naphthalene; aliphatic hydrocart^on type, such as straight chain'type and 
alicyclte type; and heterocycRc type compounds, silicone type compounds, and mixtures of these, among others. 
[0096] The cart5on-cari3on double bond reactive with the hydrosilyl group in the compound (D) is not particularly 
restricted but groups represented by the following general formula (8): 
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H2C=C 



(8) 



10 



(wherein represents a hydrogen atom or a methyl group) are suitable from the reactivity viewpoint From the ready 
availabilrty of raw material viewpoint, the group represented by: 



75 



20 



H 



25 



H2C=C 



:ls particulariy preferred. 

[0097] Also preferred as the carbon-carbon double bond reactive with the hydrosityl group in the compound (D) are 
30 allcyclic groups represented by the general fomiula (9): 



3S 



R* 



40 



(9) 
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(wherein RS represents a hydrogen atom or a methyl group) since they can improve the thermal stability of the sealing 
material composition. From the ready availability of raw material viewpoint the alicyclic group represented by: 
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:'ts particularly preferred. 

[00981 The carbon-carbon double bond reactive with the hydrosllyl group may be directly bound to the skeletal portion 
of the compound (D) or may be covalently bonded thereto via an at least divalent subsfrtuent. The at least divalent 
substituent is not particularly restricted but may be any substituent containing 0 to 1 0 carbon atoms. From the viewpoint 
that the compatibility with the isobutylene-based polymer (A) may readily be improved, it preferably contains no constituent 
elements other than C, H, N, O, S and a halogen(s). As examples of such substituent. there may be mentioned the 
following. 
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CH2U 

(n representing an integer of 1 to 1 0) 



CH2U 

(n representing an integer of 0 to 4) 

[0099] As specrftc examples of the compound (D), there may be mentioned chain-structured aliphatic hydrocarbon 
compounds such as. propane. 1 -butene/ 1 -pentene, 1-hexene, 1-heptene, 1-octene» 1-nonene, 1-decene. 1-dodecene, 
1 -undecene, Unealene species (products of Idemltsu Petrochemical), 4,4-dimethyU1 -pentene. 2HTiethy}-1 -hexene. 2.3,3- 
trimethyl-1-butene and 2,4.4-trimethyl-1 -pentene, cyclic aliphatic hydrocarbon compounds such as cyclohexene, meth- 
ylcyclohexene. methylenecyclohexane, norbomylene, ethylidenecyclohexane, vinylcyclohexane, camphene, carene. a- 
pinene and p-pinene, aromatic hydrocarbon compounds such as styrene, a-methylstyrene, indene, phenylacetylene, 4- 
ethynyltoluene, aliylbenzene and 4-pheny)-1 -butene, allyl ethers such as allcyl aliyl ethers and ally) phenyl ether, aliphatic 
compounds such as glycerol mono allyl ether, ethylene glycol monoallyl ethers and4-viny1-1,3-dioxolan-2-one, aromatic 
compounds such as 1 ,2-dimethoxy-4-allylbenzene and o-altylphenol, substituted isocyanurates such as monoallyl diben- 
zyl isocyanurate and monoallyl diglyddyl isocyanurate, and silicone compounds such as vinyltrimethylsilane, vinyttri- 
methoxysilane and vinyltriphenylsilane. among others. There may further be mentioned polyether type resins such as 
polyethylene oxide allylated at one end and polypropylene oxide allylated at one end. acrylic resins such as potybutyl 
acrylate allylated at one end and polymethyl methacrylate allylated at one end. and other polymers or oligomers allylated 
at one end, among others. 

[0100] The structure may be linear or branched, and the molecular weight is not particularly restricted but a variety of 
molecular weights can be used. The molecular weight distribution is not particularly restricted, either. From the viewpoint 
that the viscosity of the mixture is reduced and the moldability is readily improved, the molecular weight distribution is 
preferably not higher than 3, more preferably not higher than 2, still more preferably not higher than 1.5. 
[01 01 ] The compound (D) preferably contains a reactive group other than the carbon-cartDon double bond. The reactive 
group in that case includes an epoxy group, alkoxy groups, an amino group, radical potymerizable unsaturated groups, 
a carboxyl group, a carit)oxylic actd anhydride group, an isocyanato group, a hydroxyl group, halogen atoms and alkoxysif yl 
groups, among others. When the compound (D) contains such as functional group, the adhesiveness of the sealing 
material composition obtained tends to become increased. From the viewpoint that the adhesiveness can be more 
improved, an epoxy group is preferred among these functional groups. Further, from the viewpoint that the adhesiveness 
is readily improved, the compound (D) preferably contains, on an average, one or more reactive groups per molecule. 
Mora specifically, there may be mentioned monoallyl diglycidyl isocyanurate, allyl glycidyl ether, allyloxyethyi methacr- 
ylate. allyloxyethyl acrylate and vinyltri methoxysilane, among others. 

[01 02] Such compounds (D) as enumerated above may be used singly or a plurality thereof may be used in combination. 
[01 03] The compound (D) can be incorporated in the composition in an arbitrary ratio. From the hydrosilylation reaction 
viewpoint, however, the mole ratio (cariaon -carbon double bond/hydrostlyl group) between the carbon-cartDon double 
bond in the compound (D) and the hydrosilyl group in the compound (C) is preferably within the range of 0.01 to 10, 
more preferably 0.02 to 5. When that mole ratio exceeds 10, the hydrosilylation reaction becomes insufficient and the 
adhesiveness of the sealing material composition tends to lower. When it is lower than 0.01 , the active hydrosilyl group 
remains abundantiy in the composition and cracks and voids are readily fonmed and there is a tendency for a uniform 
and tenacious composition to be hardly obtained. 

[0104] The reaction which occurs among the terminal alkenyl group in the isobutylene-based copolymer (A), the 
hydrosilyl group in the compound (C) and the cari3on-carbon unsaturated bond-containing functional group in the com- 
pound (D) is now described. 

[0105] As mentioned above, the hydrosilyl group-containing compound (C) in the sealing material composition of the 
invention is preferably in a bound state as a result of the hydrosilylation reaction with the alkenyl group-terminated 
isobutylene-based polymer (A) and/orthe carbon-carbon unsaturated bond-containing functional group-containing com- 
pound (D). In subjecting the compound (C) to the hydrosilylation reaction with the both components, namely the Iso- 
butylene-based polymer (A) and compound (D), such means as i) the method comprising reacting the compound (C) 
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with the isobutylene-based polymer (A) and then adding the compound (D) for the reaction of the compound (C) with 
the compound (D), ii) the method comprising reacting the compound (C) with the compound (D) and then adding the 
isobutylene-based polymer (A) for the reaction of the compound (C) with the isobutylene-based polymer (A) and iii) the 
method comprising reacting the isobutylene-based polymer (A) and compound (D) simultaneously with the compound 

5 (C). The method to be employed is not partlculariy restricted, however. 

[01 06] The above-mentioned hydrosilylation crosslinking of the isobutylene-based polymer (A) with tiie compound (C) 
is accomplished in a state in which these two components are contained in the system. It is also accomplished under 
the conditions such that the compound (D) is further contained in the system. Further, the means can also be employed 
by which the compound (C) functionalized by the compound (D) is prepared by reacting the compound (D) with the 

10 compound (C) in the manner of hydrosilylation and then the hydrosilyl group remaining in the compound (C) is further 
bound to the tenninal alkenyl group in the isobutylene-based polymer (A) in the manner of hydrosilylation. The method 
to be employed is not particularly restricted, however. 

[0107] In the sealing material composition of the invention, there may further be Incorporated at least one nitrogen 
atom-containing compound (E) selected from the group consisting of amines, amides and carboxylic acid hydrazides at 
IS an appropriate addition level so that the retention of adhesion to such substrates as glass panes maybe improved. The 
nitrogen alom-containing compound (E) selected from the group consisting of amines, amides, hydrazines and cartsoxylic 
add hydrazides is effective in increasing the long-temi adhesion to substrates. Such nitrogen atom-containing compound 
(E) Is not particularty restricted but may be any of those containing the functional group of an amine, amide, hydrazine 
or cartDO)cyIic acidhydrazide. The amines are only required to contain such an amino group(s) as the (-NHg) and/or (- 
NH-) group(s); the amides are only required to contain such an amide groups (s) as (-CO.NH2) and/or (-CO-NH-) group 
and/or ((-COjg NH) group (s); the hydrazides are only required to contain such a hydrazide group(s) as the (-NH-NHg) 
and/or (-NH NH-) group(s); and the cart>oxylic acid hydrazides are only required to contain such a carboxylic acid 
hydrazide group(s) as the (-CO-NH-NHg) and/or (.CO-NH-NH-) group (s). Each molecule may contain at least one of 
such nitrogen-containing functional groups or a plurality of species thereof. The functional group other than the amino, 
amide, hydrazide and carboxylic acid hydrazide groups, which may occur in the nitrogen atomrcontaining compound 
(E) is not particularty restricted but may be any of those which can be used, including, for example, vinyl, methacryl, 
acryl, merrapto, hydroxyl, isocyanato and glycidyl groups. 

[01 08] As specific examples of such nitrogen atom-containing compound (E), there may be mentioned acyclic amines 
such as methylamine (CH3.NH2), dimethylamine ((CH3)2 NH), ethylenediamine (NHg CHg-CHa-NH^) and hexamethylr 
30 enediamine (NH2-(CH2)6-NH2); saturated alicyclic amines; unsaturated alicyclic amines; cycloterpeneamines; aromatic 
amines such as aniline (CeHg-NHg). chloroaniline (CI.C6H4.NH2). diphenylamine ((C6H5)2 NH), 1-naph'thylamine 
((CioHyNHg), phenylenediamine (C6H4(NH2)2)and benzidine (NH2-C6H4.C6H4.NH2); aminoalcoholssuch as monoam- 
inoethanol (NH2(C2H40H)); aminoaldehydes such as aminobenzaldehyde; aminoketones; amino acids such as glycine 
(NH2 CH2 COOH) and sarcosine (CH3«NH.CH2'COOH); amides such as hexanamlde (G5Hi,.CO.NH2). succinamlde 
35 (H2N.CO.C2H4.CO.NH2). 4-acetamidobenzoic acid (p-(CH3.CO.NH).C6H4.COOH) and adipic acid diamide (HgN CO. 
(GH2)4-CO.NH2); dicyandiamide (H2N.C(NH).NH.CN); hydrazines such as 1.1-dimethyldiazine (H2N.N(CH3)2) and 1, 
2-diphenyldiazine ((C6H5.NH.NH-(C6H5)); and cart>oxylic acid hydrazides such as acetohydrazide (CH3.CO.NH.NH2)! 
benzohydrazide (CgHs-CO NH NHg). cyclohexanecart>ohydrazide (c-C6H1vCO.NH.NH2), adipic acid dihydrazide 
(H2N.NH.CO (CH2)4-CO.NH.NH2) and isophthalic acid dihydrazide (m-C6H4.(CO.NH.NH2)2), among others. Among 
these, hexamethylenediamine, benzidine, dicyandiamide, adipic acid dihydrazide. isophthalic acid dihydrazide and the 
like are prefen^ed, and cart>oxylic acid dihydrazides such as adipic acid dihydrazide and isophthalic acid dihydrazide are 
preferred from the glass adhesion viewpoint, in particular. 

[0109] The nitrogen atom-containing compound (E) may comprise one single species or a mixture of two or more 
species and is preferably used In an amount wHhin the range of 0.01 to 50 parts by weight. In particular within the range 
of 0.1 to 3D parts by weight, per 1 00 parts by weight of the alkenyl group-temninated isobutylene-based polymer (A). 
[0110] When the nitrogen atom-containing compound (E) is a solid at ordinary temperature, the particle diameter 
thereof is preferably not greater than 1 mm, more preferably not greater than 200 jjum. When the particle diameter is 1 
mm or greater, the dispersibility becomes poor and it becomes difficult to attain good adhesiveness. 
[01 1 1 ] In the sealing material composition of the Invention, there may further be Incorporated, according to the required 
characteristics adequate for each individual field of use, the tackifier resin (F). Inorganic filler (G). plasticizer (H) and/or 
alkoxysllane compound (I), each at an appropriate addition level. 

[0112] The tackifier resin (F) is a low-molecular-weight resin having a number average molecular weight of 300 to 
3,000 and a softening point of 60 to 150*»C as detemiined by the ring ball method according to JIS K 2207 and, as 
examples thereof, there may be mentioned rosin and rosin derivatives, polyterpene resins, aromatic-modried terpene 
resins and hydrogenation products derived therefrom, terpenephenol resins, coumarone-indene resins, aliphatic petro- 
leum resins, alicyclic petroleum resins and hydrogenation products derived therefrom, aromatic petroleum resins and 
hydrogenation products derived therefrom, aliphatic aromatic copoiymertype petroleum resins, dicyclopentadiene-based 
petroleum resins and hydrogenation products derived therefrom, and styrene- or substituted styrene-derived low-mo- 
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lecuiar-weight polymers. 

[01 13] Such a tackifier resin (F) is effective in enhancing the hot melt tackiness or adhesiveness. For achieving such 
object, the tackifier resin (F) compatible with the isobutylene-based polymer (A) is desirably incorporated in the compo- 
sition. Suitably used as such tackifier resin (F) are. for example, alicyclic petroleum resins and hydrogenation products 
5 derived therefrom, aliphatic petroleum resins, aromatic petroleum resins and hydrogenation products derived therefrom, 
and polyterpene resins. 

[0114] The amount of the tackifier resin (F) to be added is not particularly restricted but preferably 1 to 300 parts by 
weight per 1 00 parts by weight of the isobutylene-based polymer (A) and, from the viewpoint of balance between gas 
barrier properties and tackiness or adhesiveness, it is more preferably 1 to 1 00 parts by weight on the same basis. 

w [01 15] The inorganic filter (G) is effective in improving the rigidity of the sealing material composition of the invention 
and is also effective in improving the shape retention characteristics in the application temperature range and in preventing 
sagging on the occasion of hot melt application. The inorganic filler (G) is not particulariy restricted but any of those 
known In the art can be used. For example, at least one species selected from the group consisting of calcium carbonate, 
magnesium carbonate, fused silica, crystalline silica, diatomaceous earth, clay, talc, mica, kaolin, titanium oxide, zinc 

IS oxide, carbon black, bentonite, aluminum hydroxide, magnesium hydroxide, barium sulfate, calcium sulfate and the like 
can be used. Among these, carbon black, which is effective in improving the rigidity at lower addition levels, is particularly 
preferred, and those species thereof which are highly capable of absorbing oils are more preferably used. 
[01 1 6] The level of incorporation of the inorganic filler (G) is preferably 1 to 200 parts by weight per 1 00 parts by weight 
• of the isobutylene-based polymer (A). This is because the addition of an excessh^e amount of the inorganic filler (G) 

20 results in deterioration in flowability in the step of hot melt application. 

[0117] As examples of the plastic'izer (H), there may be mentioned petroleum-derived process oils such as paraffin- 
based process oils, naphthene-based process oils and aromatic-based process oils, dibasic acid dialkyi esters such as 
diethyl phthalate, dioctyl phthalate and dibutyl adipate, and low-molecular-weight liquid polymers such as liquid poly- 
butene, liquid polyisobutylene and liquid polyisoprene, among others; any of these can be used. Such plasticizers are 

25 effective in improving the flowability on the occasion of hot melt application and, for attaining such purpose, it is desirable 
that a plasticizer compatible with the isobutylene-based polymer (A) be incorporated so as to prevent the phenomenon 
of bleedout; thus, paraffin-based process oils, liquid polybutene and liquid polyisobutylene, among others, are suitably 
used. 

[0118] The level of incorporation of the plasticizer is not particulariy restricted but, generally, it is 1 to 300 parts by 
30 weight, preferably 1 to 1 00 parts by weight, per 1 00 parts by weight of the isobutylene-based polymer (A). 

[0119] The alkoxysilane compound (I) Is a compound containing an alkoxysilyl group; it is effective In increasing the 
long-temn adhesion to substrates and can be used properly according to the characteristics requirements. The alkoxysilyl 
group species Is not particularly restricted so long as It can be used but Includes, for example, hydrolysable group- 
containing ones such as methoxysllyl. ethoxysllyl, propoxysllyl and oximesllyl. The functional group other than the alkox- 
35 ysilyl group, which may be present in the alkoxysilane compound, is not particularly restricted so long as it can be used; 
as examples, there may be mentioned vinyl, methacryl, acryl, mercapto, hydroxyl, isocyanato, amino, amido, glycidyl 
and like groups. As more specific examples, there may be mentioned ethyl silicate, silicate condensates, vinyltrimeth- 
oxysllane, 3-methacryloxypropyltrimethoxysilEme, 3-aminopropyftrlmethoxysilane, 3-amihopropylmethyldimethoxysi- 
lane, 3-aminopropylmethyldiethoxysilane, 3-aminopropyltriethoxysilane, N-methyl-3-aminopropyltrimethoxysilane, N- 
^ phenyl-3-aminopropyltrimethoxysilane, N-(P-aminoethyl)aminopropylmethyldimethoxysilane. 3-isocyanatopropy»tri- 
methoxysilane, 3-isocyanatopropyltriethoxysilane and 3-glycidylpropyltrimethoxysilane, among others. Among them, 
those alkoxysilane compounds which contain an amino, isocyanato or epbxy group are particulariy preferred from the 
viewpoint of the adhesion of the sealing material composition of the invention to glass. 

[0120] The alkoxysilane compound to be used may comprise one single species or a mixture of two or more species 
45 and is preferably used in an amount within the range of 0.01 to 50 parts by weight per 100 parts by weight of the 
isobutylene-based polymer (A). In partksular, the use thereof within the range of 0.1 to 30 parts by weight is preferred. 
[0121] It IS possible to further add a destecant to the sealing material composition of the invention. As examples of 
the desiccant, there may be mentioned zeolite, silica gel and alumina; any of these can be used. Such desiccant can 
reduce the water vapor pemneability of the sealing material composition of the invention and can prevent the air gap 
so portion sandwiched between the double glazed panes of glass from becoming cloudy due to moisture. The level of 
addition of the desiccant Is preferably 1 to 100 parts by weight per 100 parts of the isobutylene-based polymer (A). 
[0122] Further, one or more of antioxidants, ultraviolet absortDers, light stabilizers, pigments, surfactants, flame re- 
tardants and other additives can be incorporated in the sealing material composition of the invention, each at an appro- 
priate addition level at which the physical properties will not be sacrificed. It is also possible to add one or more of known 
55 antiblocking agents, antistatic agents, colorants, inorganic or organic antimicrobial agents, lubricants and so forth. 

[0123] Astheantioxidants.theremaybementionedthoseantioxidantswhich are generally used, forexamplephenolics, 
amines, sulfur-containing ones, phosphorus-containing ones, hydrazines and amides, among others. Phenolics and 
amines are radical chain inhibitors and are used as primary antioxidants. As the phenolic antioxidants, there may be 
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mentioned, for example, 2.6-di-tert-butyl-p-cresol, 2,6-diphenyl-4-octoxyphenol, stearyl (3,5-dimethyl-4-hydroxybenzyl) 
thioglycolate, stearyl p-(4-hydrDxy-3,5-di-tert-butylphenyl)propionate. distearyl 3.5-di-tert-butyl-4-hydroxyben2ylphos- 
phonate, 2,4,6-tris(3',5'-d]-tert-bLJtyl-4-hydroxyben2ylthio)-l ,3,5-triazine, distearyl {4-hydroxy-3-methyl-5-tert-butyl)ben- 
zylmalonate. 2,2'-methylenebis(4-methyl-6-tert-butylphenol), 4,4'-methylenebis{2,6-dl-tert-butylphenol), 2.2'-methyl- 

5 enebls[6-(l-methylcyclohexyl)-p-cresol], bls[3,5-bls(4-hydroxy-3-tert-butylphenyl)butyi1c acid] glycol ester, 4,4*-butyli- 
denebis(6-tert-bLJtyl-m-cresol), 2,2' -ethylidenebis(4,6-di-tert-butylphenol), 2,2'-ethylidenebis(4-sec-butyl-6-tert-butyl- 
phenol), 1 ,1 ,3-tris(2-methyl-4-hydroxy-5-tert-butylphenyl)butane, bis[2-tert-biJtyl-4-methy!-6-(2-hydroxy-3-tert-butyl-5- 
methylbenzyl)phenyl] terephthalate, 1,3,5-tris(2,6-dlmethyl-3-hydroxy-4-tert-butyl)ben2yl isocyanurate, 1 ,3,5-(3.5-di' 
tert-butyl-4-hydroxyben2yl)-2,4,6-trimethylbenzene. tetrakis[methylene-3-{3.5-di-tert-butyl-4-hydroxyphenyl)' pro'pion- 

10 atejmethane. 1,3,6-tris(3.5-di-tert-biJtyl-4-hydroxybenzyl)isocyanurate. 1,3,5-tris[(3.5-di-tert-butyM-hydroxyphenyl) 
proplonyloxyethyOlsocyanurate, 2-octylthio-4,6-di(4-hydroxy-3,5-di-tert-biJtyl)phenoxy-1 ,3, 5-triazine, 4,4'-thiobis(6-tert- 
butyl-m-cresol), 2,2'-nnethylenebis(6-tert-biJtyl-4-methylphenol)monoacrylate, triethylene glycol bis[3-(3-tert-butyl-4-hy- 
droxy-5.methylphenyl)propionate] and 3,9-bis(1,1-dimethyl-2-hydroxyethyO-2,4.8,10-tetraoxaspiro t5.5]undecane bis 
[3-(3-tert-butyl-4-hydroxy-5-methylphenyl)propionate], among others. These may be used singly or two or more of them 

IS may be used in combination. 

[0124] As the amine type antioxidants, there may be mentioned, for example, phenyl-a-naphthylamine, phenyl-p- 
naphthylamine,N,N'-diphenyl-p-phenylenediamine,N.N'-di-p-naphthyl-p-phenylenediamine. N-cyclohexyl-N*-phenyl-p- 
phenylenediamine. N-phenylene-N'-isopropyl-p-phenylenediamine, 6-ethoxy-2.2,4-trimethyl-1 ,2-dihydroquinoline. and 
2.2,4-trimethyl-1 ,2-dihydroquinone polymers, among others. These may be used singly or two or more of them may be 

20 used in combination. 

[0125] The sulfur- or phosphorus-containing antioxidants decompose peroxides and are used as secondary antioxi- 
dants. As the sulfur-containing antioxidants, there maybe mentioned, for example, thiobis(p-naphthol). thiobis (N-phenyl- 
P-naphthylamine), 2-mercaptoben2othia20le, 2-mercaptoben2imida2ole, dodecylmercaptan. dilauryl thiodipropionate, 
distearyl thiodipropionate, pentaerythritol tetralaurylthioproplonate, tetramethylthiuram monosulfide, tetramethylthiuram 
25 disulfide, nickel dibutyldrthiocarbaniate,- nickel isopropylxanthate and dioctadecyl sulfide, among others. These may be 
used singly or two or more of them may be used in combination 

[0126] As the phosphorus-containing antioxidants, there may be mentioned, for example, trioctyl phosphite, trilauryl 
phosphite, tridecyl phosphite, octyi diphenyl phosphite, tris(2,4-di-tert-butylphenyl) phosphite, triphenyl phosphite, tris 
(butoxyethyl)phosphite. tris(nonylphenyl)phosphrte, distearyl pentaerythritol dlphosphite, tetra(tridecyl) 1 ,1,3-tris(2-me- 

30 thyl-5-tert-butyl-4-hydroxyphenyl)butane diphosphlte, tetra(C12-15 mixed alkyi) 4,4'-isopropylidenediphenyl dlphos- 
phite, tetra (tridecyl) 4,4'-butylidenebis{3-methyl-6-tert-butylphenol)diphosphlte, tris(3,5-di-tert-butyl-4-hydroxyphenyl) 
phosphite, tri8(mono- and di- mixed nonylphenyl)phosphlte. hydrogenated 4.4'-isoprDpylidenediphenol poiysutfide, bis 
(octylphenyl) bls[4,4*-butylldenebls(3-methyl-6-tert-butylphenol) 1 ,6-hexanedlol diphosphlte, phenyl 4,4'-isopropyliden- 
ediphenol pentaerythritol diphosphlte. bls(2,4-dl-tert-butylphneoI)pentaerythrltol diphosphlte, bls(2.6-dl-tert-butyl-4- 

35 methylphenyOpentaerythritol diphosphite. tris[4,4*-isopropylidenebis(2-tert-butylphenol)]phosphite. phenyl diisodecyl 
phosphite, di(nonylphenyl)pentaerythrTtol diphosphite. tris(1 ,3-disteaiyloyloxyisoprDpyl)phosphite, 4,4'-isopropylideneb- 
is(2-tert-butylphenol)dinonyl-pheny! phosphite, 9,10-dihydro-9-oxa-10-phosphaphenanthrene-10-oxide and tetrakis 
(2,4-d!-tert-butylphenyl)-4,4'-biphenylenediphosphfte, among others. These may be used singly or two or more of them 
may be used in combination. 

40 [0127] The hydrazine type and amide type antioxidants are capable of inhibiting radical initiation and include, for 
example, N-salicyloyl-N'-aldehydehydrazine and N.N'-diphenyl oxide, among others. 

[0128] These antioxidants may be used singly ortwo ormore species thereof may be used in combination, In-especttve 
type. Further, citric add and phosphoric acid, among others, may be mentioned as antioxidant effect improving agents 
when used in combination with antioxidants. 

45 [0129] As the ultraviolet absorbers, there may be mentioned those ultraviolet absorbers which are in general use. for 
example, benzophenone type ones such as 2-hydroxybenzophenone. 2,4-dlhydroxyben2ophBnone, 2,2\4-trihydroxy- 
benzophenone. 2.2',4.4'-tetrahydroxyben2ophenone. 2-hydroxy-4-methoxyben2ophenone, 2-hydroxy-4-octoxybenzo- 
phenone, 2-hydroxy-4-methylbenzophenone. 2-hydroxy-4-chlorobenzophenone, 2,2'-d)hydroxy-4-methoxybenzophe- 
none and 2.2'-dihydrDxy-4,4*-dimethoxybenzophenone; salicylate type ones such as phenyl salicylate and 2,4-dl-tert- 

50 butylphenyl-3,5-di-tert-butyl-4-hydrDxybenzoate ;benzotriazole type ones such as 2-{5-methyl-2-hydroxyphenyl)benzo- 
. triazple, 2-[2-nydroxy-3,5-bls(a.a-dimethylbenzyl)phenyl]-2H-benzotriazole, 2-(3.5-di-tert-butyl-2-hydroxyphenyl)benzo- 
triazole, 2-(3-tert-butyl-5-methyl-2-hydroxyphenyl)-5-chlorobenzotriazole, 2-{3,5-di-tert-butyl-2-hydroxyphenyl)-5-chlo- 
robenzotriazole, 2-(3,5-di-tert-amyl-2-hydroxyphenyl)-5-chlorobenzotriazole and 2-(2*-hydroxy-5^tert-octylphenyOben- 
zotriazole; and acrylonrtrile type ones such as ethyl-2-cyano-3,3-diphenylacrylate and methyl-2-carbomethoxy-3-(p- 

55 methoxyphenyl)acrylate. among others. Among these, benzotriazole type ones are preferred. These ultraviolet absorbers 
may be used singly ortwo or more of them may be used in combination. 

[0130] As the light stabilizers, there may be mentioned those light stabilizers which are in general use. for example 
bis(2,2,6.6-tetramethyl-4-piperidyl)sebacate, bis(1 ,2,2,6,6-pentamethyl-4-piperidyl)sebacate, 1 ,2.3.4-tetrakis(2.2.6,6- 
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tetramethyl-4-piperidyloxycarbony I) butane, 1,2.3,4-tetrakis(1,2,2,6,6-pentamethyl-4-pipericlyloxycart5onyl)butane, 
dimethyl succinate-1-(2-hydroxyethyl)-4-hydroxy-2,2,6,6-tetramethylpiperidinepolycondensates, bis(1, 2.2,6, 6-pentam- 
ethyl-4-piperidyl) 2-(3,5-di-tert-butyl-4-hydroxyben2yl)-2-n-bLrtylmalonate, 1 .2.3,4-butanetetracarboxylic acid-l ,2,2,6,6- 
pentamethyM-piperidinol-3,9-bis(2-hydroxy-1,1-dimethylethyl)-2,4,8JO-tetrao polycondensates, 
1 -(3.5-dl-tert-butyl-4-hydrDxyphenyl)-1 ,1 -bis(2,2.6,6-tetramethyl-4-plperidyloxycarbonyl)pentane, H2-[3-(3,5-dl-tert- 
butyl-4-hydroxyphenyl)proplonyioxy] ethyl]-4-[3-(3,5-di-tert-butyl-4-hydrDxyphenyl) propionylDxy]-2,2,6,6-tetramethyl- 
piperidine, N,N'-bis{3-amlnopropyl)ethylenediamine-2,4-bis[N-butyl-N-(l ,2,2,6,6-pentamethyl-4-piperi 
ch(oro-1 ,3,5-triazine condensates, 4-ben2oyloxy-2,2,6,6-tetramethylpiperidine, poly[{6-(1 , 1 ,3,3-tetramethylbutyl)amino- 
1,3.5-triazine-2,4-diylK(2.2.6,6-tetranriethyl-4-piperidyl)lrnino}hexamethyfene {(2,2.6,6-tetramethyl-4-piperidyl)imino}] 
and bis(1-octyloxy-2,2.6,6-tetramethyl-4-piperidyl)sebacate, among others. These may be used singly or two or more 
of them may be used in combination. 

[01 31] The method of producing the sealing material composition of the invention is not particularly restricted but the 
methods comprising mechanical mixing using a roll, Banbury mixer or knaader, a melting vessel equipped with a stirrer, 
or a single-screw or twin-screw extruder can be employed. On that occasion, heating is also possible according to need. 
The method comprising adding an appropriate solvent to the components/ingredients, stining the mixture to give a 
unlfomi solution of the composition and then distilling off the solvent can also be employed. 

[0132] In the case ot producing the sealing material composition of the invention by effecting dynamic crosslinking of 
the isobutylene-based polymer (A) with the compound (C) on the occasion of melt mixing of the Isobutylene-based 
polymer (A) with the thermoplastic resin (B), the production can be carried out preferably by the methods given below 
by way of example. 

[0133] Employable in the case of production using a closed type or batch type kneader such as a Labo Plastomill, 
Brabender, Banbury mixer, kneader or roll are, for example. 1 ) the method comprising melt kneading all the components/ 
ingredients except the compounds (C) and (E) until uniformity, adding the compound (C) and, after sufficient progress 
of the crosslinking reaction, adding the compound (E), followed by further kneading, 2) the method comprising melt 
mixing the isobutylene-based polymer (A), themnoplastic resin (B) and compound (C) together sufficiently, adding the 
catalyst while further kneading, to obtain a composition containing (A) dynamically crosslinked. and then adding the 
components/ingredients other than (A), (8), (C) and the catalyst, followed by further kneading, and 3) the method, 
comprising mett mixing the isobutylene-based polymer (A), themnoplastic resin (B), compound (C) and other components 
except the compound f E) and catalyst together sufficiently, then adding the catalyst while further kneading, to obtain a 
composition containing (A) dynamically crosslinked, and. thereafter, adding the compound (E), followed by further knead- 
ing. 

[01 34] Employable in the case of production using a continuous melt kneader such as a single-screw extruder or twin- 
screw extruder are. for example, 1) the method comprising melt kneading In advance all the components/ingredients 
except the compounds (C) and (E) until unlfomntty using a mett kneader such as an extruder, pelletlzing the mixture, dry 
blending the pellets with the compound (C), further melt kneading the resulting mixture using a melt kneader such as 
an extruder for dynamic crosslinking of the isobutylene-based polymer (A) while adding the compound (E) into the 
cylinder of the extruder in the middle thereof for further kneading. 2) the method comprising melt kneading all the 
components/ingredients except the compounds (C) and (E) together using a melt kneader such as an extruder while 
adding the compound (C) into the cylinder of the extmder in the middle thereof for further melt kneading for dynamic 
crosslinking of (A), and further adding the compound (E) into the cylinder of the extruder In the middle thereof for further 
melt kneading, and 3) the method comprising melt kneading the isobutylene-based polymer (A), thermoplastic resin (B) 
and compound (C) together using a melt kneader such as an extruder, adding the catalyst thereto in the middle of the 
extruder cylinder for further kneading for dynamic crosslinking of (A), and further adding the remaining components/ 
ingredients thereto in the middle of the extruder cylinder, followed by further kneading. 

[01 35] As for the kneading conditions in carrying out the melt kneading and dynamic crosslinking simultaneously, the 
temperature to be employed is only required to be not lower than the temperature at which the thermoplastic resiri (B) 
melts; It is preferably not higher than 260*'C, however. 

[0136] If necessary, the sealing material composition of the invention can further be molded using the methods and 
apparatus which are generally employed for thenmoplastic resin compositions in general, for example by extrusion 
molding, injection molding, press molding or blow molding, for instance. 

[01 37] The method of applying the sealing material connposltion of the invention as a sealing material for double glazing 
and as spacers for double glazing is not particularly restricted but, for example, the sealing material composition is 
molded to give a predetemnined shape and form and, immediately following the molding procedure, the moldings are 
disposed at the edge portions of opposingly disposed at least two panes of glass for double glazing. On that occasion, 
the use of the high-temperature composition that has come out of the molding machine makes it possible to attain a 
high level of adhesion (hot melt adheaon) to panes of glass. The composition may be applied to the panes of glass for 
double glazing using an applicator or a like apparatus while suppressing the fall of the temperature of the composition. 
Preferred as such apparatus is one capable of being heated. 
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[0138] The panes of glass to be used for manufacturing double glazing using the resin composition of the invention 
as a sealing material are not particularly restricted but include those panes of glass generally used in windows and 
doors, among others, which are widely used in building materials, vehicles, cars and so forth, Including panes of sheet 
glass, reinforced glass, laminated glass, meshed glass, heat absorbing glass and, further sheet glass thinly coated with 
5 a metal or an Inorganic substance on the Inside, for example heat-reflecting glass and low reflecting glass, as well as 
sheets of an acrylic resin or polycarbonate resin, which is called organic glass. The double glazing may be constituted 
of two panes of glass or three of more panes of glass. 

[01 39J The molding may also be realized by applying an adhesive or primer dissolved in a solvent to the glass surface 
portions to come into contact with the composition of the invention and, after air drying, disposing the sealing material 
10 composition melted at a temperature of 80 to 200**C, for instance, between the two panes of glass while extruding through 
a die having an appropriate tip shape using a general-purpose extruder having a cylinder with an appropriate diameter, 
followed by cooling. 

[0140] The above-mentioned methods of double glazing preparation serve only as typical example. Accordingly, the 
method of double glazing manufacture using the sealing material for double glazing of the invention is itself not limited 
15 to the methods mentioned above. Thus, for example, it is also possible to mold, iri advance, sealing material spacers' 
(sealing materials simultaneously serving as spacers) with a desired shape and fonn from the above sealing material 
composition and subject these to themnocompression bonding to the two panes of glass, for instance. 

BEST MODE FOR CARRYING OUT THE INVENTION 

20 

[0141] The following examples illustrate the present invention in further detail. These examples are, however, by no 
means limitative of the scope of the present invention. 

(Production Example 1) . 

25 ........... 

[Production of alkenyl group-terrhinated isobutylene-based copolymer (APIB)] 

[01 42] 2-L separable f lasl< equipped with a 3-way cock, a thennocouple and a seal for stirring was subjected to nitrogen 
purging. After nitrogen purging, nitrogen was flowed through 3-way cock. Then. 785 ml of toluene and 265 ml of ethyl- 

30 cyclohexane were added into flask with syringe. After addition of solvent, moisture content was measured by using Kari 
Fischer's moisture titrator. After the measurement, the flask was cooled to about -70**C. Then, 277 ml (2,933 mmol) of 
isobutylene monomer was added into the flask. After re-cooling of the flask to about -70*C, 0.85 g (3.7 mmol) of p- 
dlcumyl chloride and 0.68 g (7.4 mmol) of picoline dissolved im 0 ml of toluene were added. At the time when the inner 
temperature of the reaction system was stabilized to -74*C. polymerization was initiated by adding 19.3 ml (175.6 mmol) 

35 of titanium tetrachloride. At the time when polymerization reaction was completed (90 minutes after the initiation of the 
polymerization), 1 .68 g (1 1 .0 mmol) of 75% allyttrimethylsilane/toluene solution was added, and then the mixture was 
subjected to reaction for further two hours. Subsequently, a catalyst was deactivated by adding pure water heated to 
about 50*C, organic layer was washed with three portions of pure water (70*»C to 80*C), and then organic solvent was 
distilled off at 80**C under reduced pressure. As a result, an isobutylene-based copolymer having a number average 

^ molecular weight of 45,500 and 2.0 terminal aliyi groups per molecule was obtained. 

[0143] The number average molecular weight values herein were measured by using a Waters Corporation's 510 
type GPC system (solvent = chloroform, flow rate = 1 ml/minute), and were detemiined In ternis of polystyrene equivalent. 

(Production Example 2) 
45 . 

[Production of a styrene-isobutylene-styrene triblock copolymer (SIBS)] 

[0144] The polymerization vessel in a 2-L separable flask was subjected to nitrogen purging, and using an injection 
syringe, 456.1 mL of n-hexane (dried with molecular sieves) and 656.5 mL of butyl chloride (dried with molecular sieves) 

so were added. The polymerization vessel was cooled by immersion in a dry ice/methanol bath at -70X. Then, a Teflon 
(registered trade mark) liquid delivery tube was connected to a pressure-resistant glass liquefaction sampling tube 
equipped with a 3-way cock and containing 232 mL (2,871 mmol) of isobutylene monomer and the isobutylene monomer 
was delivered under nitrogen pressure to the polymerization vessel. Then, 0.647 g (2.8 mmol) of p-dtcumyl chloride and 
1 .22 g (1 4 mmol) of N ,N-dimethylacetamlde were added, further followed by addition of 8.67 mL (79.1 mmol) of titanium 

55 tetrachloride, and the polymerization was started. The reaction mixture was stirred at the same temperature for 1 .5 hours 
after the start of polymerization and about 1 mL of the polynier sluny was withdrawn as a sample. Then, the mixed 
solution of 77.9 g (748 mmol) of styrene monomer, 23.9 ml of n-hexane and 34.3 ml of butyl chloride, cooled to -70*'C 
in advance, was added to the polymerization vessel. Forty-five minutes following addition of the mixed solution, about 
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40 ml of ethano) was added to terminate the reaction. 

[0145] After the solvent and the like were distilled off from the reaction mixture, the residue was dissolved in toluene 
and washed with two portions of water. This toluene solution was poured into a large quantity of methanol to precipitate 
the polymer and the polymer thus obtained was dried in vacuo at 60'C for 24 hours to recover the objective isobutylene- 
based triblock copolymer. The number average molecular weight of the isobutylene-based polymer before the addition 
of styrene was 50,000, and the number average molecular weight of the block copolymer after the polymerization of 
styrene was 67,000. 

(Production Example 3) 

[Production of a styrene-isobutylene diblock copolymer (SIB)] 



[0146] The polymerization vessel in a 500-ml separable flask, after nitrogen purging, was charged with 84.9 mL of n- 
hexane (dried with molecular sieves) and 122.2 mL of butyl chloride (dried with molecular sieves) using an injection 

IS syringe and the polymerization vessel was cooled by immersion in a dry ice/methanol bath at -70*C. Then, a Teflon 
(registered trade mark) liquid delivery tube was connected to a pressure-resistant glass liquefaction sampling tube 
equipped with a 3-way cock and containing 78.3 mL (828.8 mmol) of isobutylene monomer and the isobutylene monomer 
was deiivered under nitrogen pressure to the polymerization vessel. Then, 0.217 g (1 .4 mmol) of cumyl chloride and 
0.12 g (1.4 mmol) of N, N-dimethylacetamide were added, followed by addition of 1.54 mL (14.0 mmol) of titanium 

20 tetrachloride, and the polymerization was started. The reaction mixture was stirred for 120 minutes after the start of 
polymerization and about 1 mL of the polymer slurry was withdrawn as a sample. Then, 9.48 g (91 .0 mmol) of styrene 
monomer was fed to the polymerization vessel. Forty-five minutes following addition of the above mixed solution, the 
reaction mixture was poured into a large amount of water to terminate the reaction. 

[0147] The reaction mixture was washed with two portions of water, the solvent was distilled off from the reaction 
25 mixture, and the polymer thus obtained was dried in vacuo at 60*'C for 24 hours to recover the objective isobutylene- 
based diblock copolymer. The number average molecular weight thereof was 48,000. 

[0148] The abbreviations for the materials used in Examples 1 to 35 and Comparative Examples 1 to 8 and the 
particulars thereof are given below. . . ^ 

30 [Particulars of the connponents/ingredients described in the examples etc.] 

Component A 

[0149] APIB: Alkenyl gnDup-tenminated Isobutylene-based copolymer (Production Example 1) 
35 [0150] II R: Butyl rubber (Butyl 065, product of JSR Corporation) 

Component B 

[01 51 ] SIBS: Styrene-isobutylene-styrene triblock copolymer 
(Production Example 2) 



[0152] SIB: Styrene-isobutylene diblock copolymer (Production Example 3) 

[0153] TPU: Thermoplastic polyurethane elastomer (PANIDEX (registered trademark) T-1375, product of DIC Bayer 

45 Polymer Ltd.) 

[0154] PP: Polypropylene (Grand Polypro (registered trademark) J215W. product of Grand Polymer Co., Ltd.) 

[0155] PE: Polyethylene (Hizex (registered trademark) 2200J, product of Mitsui Chemicals, Inc.) 

[0156] EOC: Ethylene-octene copolymer (ENGAGE 8160, product of Dow Chemical Company) 

[01 57] MR: Butyl rubber (Butyl 065, product of JSR) 



Component C 

[0158] Hydrosilyl group-containing compound: Polysiloxane represented by the following chemical fomnula: 

(CH3)3SiO-[Si(H)(CH3)O]40-Si(CH3)3 

[0159] II R crosslinking agent: Mixture of 4 parts of zinc oxide, 1 part of stearic acid, 2 parts of sulfur, 1 part of tetram- 
ethylthiuram disulfide and 0.5 part of dibenzothiazyl disulfide 
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Component E 

[0160] ADH: Adipic acid hydrazide (product of Japan Hydrazine Company. Inc.) 
[0161] IDH: Isophthalic acid dihydrazide (product of Japan Hydrazine Company. Inc.) 
[01 62] DCD A: DIcyandlamlde (product of Tokyo Chemical Industry Co. , Ltd.) 

Component F 

[01631 Petroleum resin: (ARKON (registered trademark) P-1 00. product of Arakawa Chemical Industries. Ltd.) 
Component G 

[01 64] CB: Carbon black (F200. product of Asahi Carbon Co., Ltd.) 
Component H 

[0165] Paraffin-based: Process oil (PW-380, product of Idemitsu Kosan Co., Ltd.) 
[0166] Polylsobutylene-based: (Idemitsu Polybutene 300H. product of Idemitsu Kosan) 

Component I . 

[0167] Vinyl type: Vinyltrimethoxysilane 

[0168] IVIethacrylic: 3-Methacryloxypropyltrimethoxysllane 

[0169] Amino type: 3-Aminopropyltrimethoxysllane 

Catalyst 

[0170] Ft Zero-valent 

pIatlnum-1 , 1 ,3,3-tetramethyl-1 ,3-dialkenyldisiloxane complex, 3% (by weight) solution in xylene 
(Examples 1 to 9 and Comparative Examples 1 and 2) 

[0171] nrst. the Isobutylene-based polymer (A) and the vinyl type alkoxysilane compound, namely component (I) 
were melt blended beforehand in each mixing ratio given in Table 1 under the conditions not exceeding 120«C Using 
a Labo PlastomHI kneader (product of Toyo Seiki Seisaku-sho. Ltd.). this mixture and the thermoplastic resin (B). tackifier 
resin (F), inorganic filler (G), plasticizer (H) and crosslinking catalyst component werB melt kneaded together to asufficlent 
extent In the mixing ratio given in Table 1 under the conditions of 1 00 to 1 eo^C and. then, the hydrosilyl group-containing 
compound (C) was added with kneading for dynamic crosslinking. Thereafter, the remaining component (I) (other than 
the vinyl type) was added, followed by melt kneading. A sealing material composition was thus produced. 

[Moisture permeability test piece production] 

[01 72] A sheet, 1 mm in thickness, was produced by subjecting the resin composition obtained to heat pressing under 
the conditions of 1 00 to 200**C. 

[Glass adhesion and shape retention test specimen production] 

[0173] The resin composition obtained was molded into test pieces. 10 mm wide x 50 mm long x 12 mm thick by 
subjecting to heat pressing under the conditions of 100 to 200°C. Each test piece was sandwiched between two glass 
plates. 50 mm wide x 50 long x 5 mm thick, and the whole was cured in an oven maintained at 100 to 170«C for 30 
minutes to give a test specimen. 

[Evaluation methods] 

(Moisture permeability) 

[01 74] Moisture permeability measurements were carried out at 40°C and 90% RH according to JIS 2 0208. 
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(Shape retention test) 

[0175] One pane of glass was fixed, and a load of 3 Kg was applied to the other pane of glass for 15 minutes. Under 
the temperature condition of 25^*0, the distance of downward movement of the loaded side glass pane was measured; 
5 a movertie'nt of 0.5 mm or less was evaluated as Excellent and a movement of 0.5 mm or more as Poor. The results 
are shown in Table 1 . 

(Glass adhesion test) 

10 [0176] The two panes of glass were maintained, in a condition such that the space therebetween was enlarged by 
10% by elongation deformation as compared with the initial state (after production), under the temperature condition of 
2S^C for 1 week, and the degree of adhesion at the interface between each pane of glass and the material was observed; 
when no adhesion area change was observed as compared with the area before testing (initial), the behavior was 
evaluated as Excellent, and when peeling was observed, the behavior was evaluated as Poor. The results are shown 

T5 In Table 1. 

[0177] The abbreviations for the materials used in Examples 1 to 9 and Comparative Examples 1 and 2 and the 
particulars thereof are as given hereinabove. 
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[0178] In all of Examples 1 to 9 and Comparative Examples 1 and 2, the moisture pemneability showed a good value. 
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namely not higher than 5 g/m2.24h. 

[0179] The compositions of Exannples 1 to 9, namely the compositions ofthe invention containing the alkenyl-temntnated 
isobutylene-based polymer (A), the themnoplastic resin (B) and the hydrosllyl group-containing compound (C), were 
excellent in glass adhesion and shape retention, whereas the composition of Comparative Example 1 whose main 
5 component was an Isobutylene-based butyl rubber showed high cold flow characteristics and was readily defomned. 
with the result that the role as a spacer could not be played to a satisfactory extent. The composition of Comparative 
Example 2 as prepared by dynamic crosslinking with sulfur under melt icneading of the butyl rubber with a thermoplastic 
resin (PP) showed good shape retention but was Insufficient in adhesion to glass, resulting in easy peeling. This is 
considered to indicate thatthe siloxane sites introduced by the hydrosllylation reaction and/orthe Si-OH group fomiation 
by partial hydrolysis of Si-H had effectively influenced the adhesion to glass. 

(Examples 1 0 to 21 and Comparative Examples 3 to 5) 

[0180] The Isobutylene-based polymer (A), thermoplastic resin (B), hydrosilylation catalyst and compound (D) were 
ts melt blended beforehand in each mixing ratio given in Table 2 or 3 under the conditions not exceeding 1 20°C. The 
compound (C) was added to this mixture in the mixing ratio given in Table 2. and the whole mixture was sufficiently melt 
icneaded together using a Labo Plastomill kneader (product of Toyo Seiki Seisaku-sho. Ltd.). Thereafter, the tackifier 
resin (F). inorganic filler (G) and plastfcizer (H) added thereto in the mixing ratio given in Table 2 or 3 and the resulting 
mixture was further melt kneaded under the conditions of 100 to 1 80*C. Each sealing material composition was thus 
20 produced. 

[Moisture pemieability test piece production] 

[0181] A sheet, 0.9 mm in thickness, was produced by subjecting the resin composition obtained to heat pressing 
25 under the conditions of 1 00 to 200'C. Sheets could be molded with ease from the compositions of Examples 1 0 to 21 . 

[Hardness test piece production] 

[0182] A sheet, 12 mm in thickness, was produced by subjecting the resin composition obtained to heat pressing 
30 under the conditions of 1 00 to 200*'C. 

[Glass adhesion test specimen production] 

[0183] The resin composition obtained was molded Into test pieces, 30 mm wide x 50 mm long x 0.3 mm thick, by 
35 subjecting to heat pressing under the conditions of 100 to 200'*C. Each test piece was placed on glass plate, 50 mm 
wide x 50 long x 5 mm thick, and the whole was cured in an oven maintained at, 1 00 to 1 SO^C under a load of 2 Kg for 
30 minutes to give a test specimen. 

[Evaluation methods] 

40 

(Moisture permeability) 

[0184] For the compositions of Examples 10 and 17, moisture permeability measurements were carried out at 40°C 
and 90% RH according to JIS Z 0208. 
45 [0185] Upon moisture penmeability measurements of the samples of Examples 1 and 8, the moisture permeability of 
the sample of Example 1 0 was 0.6 g/m2.24h and the moisture permeability of thesample of Example 1 7 was 0.4 g/m2.24h. 

(Hardness) 

so [0186] The procedure described in JIS K 6252 was followed. The test specimens used were 1 2.0-mm-thtck pressed 
sheets. "... 

[0187] The samples of Examples 10, 11 and 19 were subjected to hardness testing; the hardness of the sample of 
Example 10 was 40. the hardness of the sample of Example 1 1 was 33 and the hardness of the sample of Example 1 9 
was 45. 

55 

(Glass adhesion test) 

[0188] Each test piece was cured at room temperature for 1 day. According to the cross cut test method prescribed 
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in JIS K 5400, the composition sheet was given cuts with a cutter knife, a pressure-sensitive adhesive tape prescribed 
in JIS 2 1 522 was applied to the composition sheet surface, and the tape was peeled off; when the composition sheet 
remained on the glass surface, the adhesion was evaluated as Excellent and, when peeling was observed, the adhesion 
was evaluated as Poor. The results thus obtained are shown in Tables 2 and 3 under the heading "initial adhesion". 
[0189] Separately, the test piece after 1 day of curing at room temperature was further Immersed In warm water at 
80**C for 14 days, then taken out and, after the subsequent 2 hours of curing at room temperature, subjected to the same 
testing as described above. The results thus obtained are shown in Tables 2 and 3 under the heading "warm water- 
resistant adhesion". " * 
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[0190] As for the moisture permeability, the samples of Examples 10 and 1 7 gave values not higher than 1 g/m2.24h. 
indicating that the sealing material compositions of the invention have high level gas barrier properties. 
[01 91 ] The samples of Examples 1 0 to 21 were excellent in adhesion to glass and In durablfity (in warm water), whereas 
the samples of Comparative Examples 3 and 4 whose main component were an isobutylene-based butyl rubber was 
5 Inferior In durabilHy although they showed good Initial adhesion to glass. In Comparative Example 5 In which the butyl 
rubber was dynamically crosslinked with sulfur, the results were inferior in initial adhesion. 

[01 92] This is presumably due to the contribution of the siloxane sites introduced by the hydrosiiylation reaction and/or 
the Si-OH group formation by partial hydrolysis of Si-H to the initial adhesion to glass and, further, due to the contribution 
of the functional groups contained in the component (D) toward the effective improvement in adhesion durability. 
10 [01 93] Further, the samples of Examples 10.11 and 1 9 showed hardness values not lower than 30 and these results 
indicate that the compositions of the invention can be used as spacers for double glazing. 

(Examples 22 to 35 and Comparative Examples 6 to 8) 

15 [0194] The isobutylene-based polymer (A), thermoplastic resin (B), hydrosiiylation catalyst and compound (D) were 
melt blended beforehand in each mixing ratio given in Table 4 or 5 under the conditions not exceeding 120*^0. The 
compound (C) was added to this mixture in the mixing ratio given in Table 4 or 5. and the whole mixture was sufficiently 
melt kneaded together using a Labo Plastomill kneader (product of Toyo Seiki Seisaku-sho. Ltd.). Thereafter, the nitrogen 
atom-containing compound (E), tackifier resin (F). inorganic filler (G) and plasticizer (H) were added thereto in the mixing 

20 ratio given in Table 4 or 5, and the resulting mixture was further melt kneaded under the conditions of 100 to 180°C. 
Each sealing material composition was thus produced. 

[Moisture pemneability test piece production] 

25 [0195] A sheet, 0.9 mm in thickness, was produced by subjecting the sealing material composition obtained to heat 
pressing under the conditions of 1 00 to 200"C. This was used as the test piece for moisture pemneability measurement. 

[Hardness test piece production] 

30 [0196] A sheet, 12 mm in thickness, was produced by subjecting the sealing material composition obtained to heat 
pressing under the conditions of 1 00 to 200**C, and this was used as the test piece for hardness measurement. 

[Glass adhesion test specimen production] 

35 [0197] The sealing material composition obtained was molded into test pieces, 30 mm wide x 50 mm long x 0.3 mm 
ttiick, by subjecting to heat pressing under the conditions of 100 to 200*C. Sheets could readily be molded from the 
compositions of Examples 22 to 35 and Comparative Examples 6 and 7. Each test piece was placed on glass plate, 50 
mm wide x 50 long x 5 mm thick, and the whole was cured in an oven maintained at 1 50 to 1 BO^'C under a load of 2 Kg 
for 30 minutes to give a test specimen. 

40 

[Evaluation methods] 
(Moisture pemneability) 

45 [0198] For the compositions of Examples 23 and 32, moisture permeability measurements were carried out at 40*'C 
and 90% RH according to JIS Z 0208. 

[0199] Upon moisture pemneability measurements of the samples of Examples 23 and 32, the moisture permeability 
of the sample of Example 23 was 0.5 g/m2.24h and the moisture penneability of the sample of Example 32 was 0 4 
g/m2.24h. 

so 

(Hardness) 

[0200] The procedure described in JIS K 6252 was followed. The test specimens used were 1 2.0-mm-thick pressed 
sheets. 

ss [0201] The samples of Examples 22. 23 and 32 were subjected to hardness testing; the hardness of the sample of 
Example 22 was 40, the hardness of the sample of Example 23 was 33 and the hardness of the sample of Example 32 
was 35. 
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(Glass adhesion test) 

[0202] Each test piece was cured at room temperature for 1 day. According to the cross cut test method prescribed 
in JIS K 5400, the composition sheet was given cuts with a knife, a pressure-sensitive adhesive tape prescribed in JIS 

5 Z 1 522 was applied to the composition sheet surface, and the tape was peeled off; when the composition sheet remained 
on the giass surface, the adhesion weis evaluated as Excellent and, when peeling was observed, the adhesion was 
evaluated as Poor. The results thus obtained are shown in Tables 4 and 5 under the heading "initial adhesion". 
[0203] Separately, the test piece after 1 day of curing at room temperature was further Immersed In warm water at 
80**C for 30 days, then taken out and, after the subsequent 2 hours of curing at room temperature, subjected to the same 

10 testing as described above. The results thus obtained are shown in Tables 4 and 5 under the heading "wami water- 
- resistant adhesion". 
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[0204] As forthe moisture permeability, the samples of Examples 23 and 32 gave values not higherthan 0.5 g/m2.24h. 
indicating that the sealing material compositions of the invention have high level gas barrier properties. 
[0205] The samples of Examples 23 to 35 were excellent in adhesion to glass and in durability (in warm water), whereas 
the samples of Comparative Examples 6 and 7 whose main component was an isobutylene-based butyl rubber were 

5 Inferior In durability although they showed good Initial adhesion to glass. In Comparative Example B In which the Iso- 
butylene-based butyl rubber was dynamically cross linked, with sulfur, the results were inferior in initial adhesion. 
[0206] This is presumably due to the contribution of the siloxane sites introduced by the hydrosilylation reaction and/or 
the Si-OH group formation by partial hydrolysis of Si-H to the initial adhesion to glass and, further, due to the contribution 
of the functional groups contained in the component (D) and component (E) toward the effective improvement in adhesion 

10 durability. 

[0207] Further, the samples of Examples 22, 23 and 32 showed hardness values not lower than 30 and these results 
indicate that the compositions of the invention can be suitably used as spacers for double glazing. 

INDUSTRIAL APPLICABILITY 

15 

[0208] The sealing material composition of the invention is excellent in gas barrier properties and has hot metttaclciness 
or adhesiveness and long-term bond durability, so that it can be suitably used as or in a glass sealing material, gaskets, 
caps and seals for medteal use. food package sealing, interior and exterior decoration of cars, civil engineering and 
waterproof sheets, pressure sensitive adhesive tapes, and other various sealing materials or sealants. It can be properly 
^ used as a sealing material for double glazing, among others. The composition of the invention provides a sufficiently 
high level of hardness, so that it can also be used in the fomn of spacers for double glazing. Here, the spacers made of 
the composition of the invention have a sealing material function as well, so that no other sealing material is required. 

25 Claims 

1 . A sealing material composition 

whtoh comprises an alkenyl group-temnlnated isobutylene-based polymer (A), a themnoplastic resin (B) and a com- 
pound (C) containing at least two hydrosllyl groups within the molecule thereof. 

30 

2. The sealing material composition according to Claim 1 

which further comprises a carbon-carbon unsaturated bond-containing functional group-containing compound (D), 
which is different from the component (A). 

35 3. The sealing material composition according to Claim 1 or 2 

which further comprises at least one nitrogen atom-containing compound (E) which is at least one species selected 
from the group consisting of amines, amides and carboxyiic acid hydrazldes. 

The sealing material composition according to any one of Claims 1 to 3 

wherein the alkenyl group-tenminated isobutylene-based polymer (A) is crosslinked by the compound (C) containing 
at least two hydrosilyl groups within the molecule thereof. 

The sealing material composition according to Claim 4 

wherein the alkenyl group-temninated isobutylene-based polymer (A) is dynamically crosslinked by the compound 
(C) containing at least two hydrosilyl groups within the molecule thereof in the step of melt kneading with the 
thermoplastic resin (B). 

The sealing material composition according to any one of Claims 1 to 5 
which further comprises a tacldfler resin (F). 

The sealing material composition according to any one of Claims 1 to 6 
which further comprises an inorganic filler (G). 

The sealing material composition according to any one of Claims 1 to 7 

which further comprises a plasticizer (H). ^ 

The sealing material composition according to any one of Claims 1 to 8 
which further comprises an alkoxysilane compound (l). 
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10- The sealing material composition according to anyone of Claims 1 to 9 

wherein the themrioplastic resin (B) is at least one species selected from the group consisting of thermoplastic 
elastomers, polyethylene, polypropylene, ethylene-a-olefin copolymers, polyisobutylene, Isobutylene-isoprene co- 
polymers (butyl rubbers), chlorinated butyl, bromlnaied butyl, isobutylene-(p-methylstyrene) copolymers, and bro- 
mlnated isobutylene-(p-methylstyrene) copolymers. 

11. The sealing material composition according to Claim 10 
wherein the themioplastic elastomer is a styrenic thermoplastic etestomer and/or a thermoplastic polyurethane 
elastomer. 

12. The sealing material composition according to Claim 1 1 
wherein the styrenic themrioplastic elastomer is an isobutylene-based block copolymer (B1) composed of a polymer 
block (a) derived from an aromatic vinyl compound as the constituent monomer and a polymer block (b) derived 
from isobutylene as the constituent monomer. 

13. The sealing material composition according to Claim 12 
wherein the isobutylene-based block copolymer (B1 ) is a triblock copolymercomposed of a polymer block (a) derived 
from an aromatic vinyl compound as the constituent moriomer/a polymer block (b) derived frorh isobutylene as the 
constituent monomer/a polymer block (a) derived from an aromatic vinyl connpound as the constituent monomer. 

14. The sealing material composition according to Claim 12 
wherein the isobutylene-based block copolymer (81 ) is a diblock copolymercomposed of a polymer block (a) derived 
from an aromatic vinyl compound as the constituent monomer and a polymer block (b) derived from isobutylene as 
the constituent monomer. 

15. The sealing material composition according to any one of Clainns 1 to 14 

wherein the compound (C) is a polyarganohydrogensiioxane (01) containing two or more hydrosilyl groups, on 
average, per molecule of the molecule thereof. 

30 16. The sealing material composition according to Claim 16 • 

wherein the polyorganohydrogensiloxane (CI ) is a polyorganohydrogenslloxane comprising 2 to 200 siloxane units. 

17. The sealing material composition according to any one of Claims 2 to 16 

wherein the carbon-cartDon unsaturated bond-containing functional group-containing compound (D) further has at 
least onefunctional group selected from the group consisting of an epoxy group, alkoxy groups, radical polymerizable 
unsaturated groups, a carboxyl group, a cartDoxylic acid anhydride group, halogen atoms and alkoxysilyl groups. 
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18. The sealing material composition according to Claim 1 7 

wherein the carbon-carbon unsaturated bond-containing functional group-containing compound (D) is allyl glycidyl 
40 ether and/or monoallyl diglycidyl isocyanurate. 

19. The sealing material composition according to any one of Claims 3 to 18 

wherein the nitrogen atom-containing compound (E) is at least one species selected from among dicartDoxylic acid 
hydrEizides. 

45 . 

20. A sealing material 

which comprises the sealing material composition according to any one of Claims 1 to 19. 

21. A sealing material for double glazing 

so which comprises the sealing composition according to any one of Claims 1 to 19. 

22. A spacer for double glazing 

which comprises the sealing material composition according to any one of Claims 1 to 19. 

55 
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